
Pinyon

Corinne Wardell

9100 West Jewell Avenue, Suite 200

Lakewood CO 80232

Project Name - CCOD Federal Project Number - 11600702.2102

Attached are your analytical results for CCOD Federal received by Origins Laboratory, Inc.  March 04, 2016.  This project is 

associated with Origins project number   X603072-01.

The analytical results in the following report were analyzed under the guidelines of EPA Methods. These methods are identified as 

follows; "SW" are defined in SW-846, "EPA" are defined in 40CFR part 136 and "SM" are defined in the most current revision of 

Standard Methods For the Examination of Water and Wastewater.

The analytical results apply specifically to the samples and analyses specified per the attached Chain of Custody. As such, this 

report shall not be reproduced except in full, without the written approval of Origin's laboratory.

Unless otherwise noted, the analytical results for all soil samples are reported on a wet weight basis. All analytical analyses were 

performed under NELAP guidelines unless noted by a data qualifier.

Any holding time exceedances, deviations from the method specifications or deviations from Origins Laboratory's Standard

Operating Procedures are outlined in the case narrative.

Thank you for selecting Origins for your analytical needs. Please contact us with any questions concerning this report, or if we can

help with anything at all.

Origins Laboratory, Inc. 

303.433.1322

o-squad@oelabinc.com

July 26, 2016



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

Sample ID Laboratory ID Matrix

CROSS REFERENCE REPORT

Date ReceivedDate Sampled 

RW6SS01 (30-35') X603072-01 03/04/2016 15:48Soil March 1, 2016  14:45

RW6SS02 (15-20') X603072-02 03/04/2016 15:48Soil March 1, 2016  12:25

PE8SS01 (0-5') X603072-03 03/04/2016 15:48Soil March 1, 2016  15:51

RW9SS01 (10-15') X603072-04 03/04/2016 15:48Soil March 4, 2016  14:24

RW19SS01 (5-10') X603072-05 03/04/2016 15:48Soil March 2, 2016  10:03

RW23SS01 (5-10') X603072-06 03/04/2016 15:48Soil March 4, 2016  12:13

RW25SS01 (50-55') X603072-07 03/04/2016 15:48Soil March 2, 2016  16:24

RW28SS01 (0-5') X603072-08 03/04/2016 15:48Soil March 3, 2016  14:12

RW32SS01 (10-15') X603072-09 03/04/2016 15:48Soil March 2, 2016  12:22

Per the email from Corrine on 07/15/16, TCLP lead was added to samples RW9SS01(10-15') and RW28SS01 (0-5).

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

COC Goes Here

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

COC Goes Here

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-01 (Soil)

Origins Laboratory, Inc.

RW6SS01 (30-35')

3/1/2016   2:45:00PM

Min Detection 
Limit

GRO (TVPH)/DRO (TEPH)by EPA 8015C

03/08/2016 03/09/2016mg/kg B6C0802150.0Gasoline (C6-C10) UaND

" "" ""50.0Diesel (C10-C28) UaND

" "59-13195.9 %Surrogate: o-Terphenyl "

PAH by 8270D SIM

03/08/2016 03/09/2016mg/kg dry 155030410.00853Acenaphthene UND 0.00213

" "" ""0.00853Acenaphthylene UND 0.00213

" "" ""0.00853Anthracene UND 0.00213

" "" ""0.00853Benzo(a)anthracene UND 0.00213

" "" ""0.00853Benzo(a)pyrene UND 0.00213

" "" ""0.00853Benzo(b)fluoranthene UND 0.00213

" "" ""0.00853Benzo(ghi)perylene UND 0.00213

" "" ""0.00853Benzo(k)fluoranthene UND 0.00213

" "" ""0.00853Chrysene UND 0.00213

" "" ""0.00853Dibenzo(a,h)anthracene UND 0.00213

" "" ""0.00853Fluoranthene UND 0.00213

" "" ""0.00853Fluorene UND 0.00213

" "" ""0.00853Indeno(1,2,3-cd)pyrene UND 0.00213

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-01 (Soil)

GEL Laboratories, LLC

RW6SS01 (30-35')

3/1/2016   2:45:00PM

Min Detection 
Limit

PAH by 8270D SIM

03/08/2016 03/09/2016mg/kg dry 155030410.00853Naphthalene UND 0.00128

" " "" "0.00853Phenanthrene BJ0.00256 0.00213

" "" ""0.00853Pyrene UND 0.00213

" "25-12972 %Surrogate: 5-alpha-Androstane "

Total Metals by 6010C

03/07/2016 03/08/2016mg/kg dry 155025913.65Arsenic UND 0.608

" " "" "0.608Barium 272 0.122

" " "" "0.608Cadmium J0.153 0.122

" " "" "0.608Chromium 10.7 0.183

" " "" "1.22Lead 10.1 0.402

" "" ""3.65Selenium UND 0.608

" " "" "0.608Silver 0.880 0.122

Total Metals by 7471A

1550213 " 03/08/2016mg/kg dry 10.015Mercury J0.0101 0.00504

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,1,1,2-Tetrachloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-01 (Soil)

Origins Laboratory, Inc.

RW6SS01 (30-35')

3/1/2016   2:45:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,1,1-Trichloroethane UaND

" "" ""0.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

" "" ""0.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-01 (Soil)

Origins Laboratory, Inc.

RW6SS01 (30-35')

3/1/2016   2:45:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.01002-Butanone UaND

" "" ""0.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.00200Benzene UaND

" "" ""0.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-01 (Soil)

Origins Laboratory, Inc.

RW6SS01 (30-35')

3/1/2016   2:45:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00200cis-1,3-Dichloropropene UaND

" "" ""0.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

" "" ""0.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-01 (Soil)

Origins Laboratory, Inc.

RW6SS01 (30-35')

3/1/2016   2:45:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00200trans-1,3-Dichloropropene UaND

" "" ""0.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130117 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13093.8 %Surrogate: Toluene-d8 "
" "70-130107 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 10 of 82



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-02 (Soil)

Origins Laboratory, Inc.

RW6SS02 (15-20')

3/1/2016  12:25:00PM

Min Detection 
Limit

GRO (TVPH)/DRO (TEPH)by EPA 8015C

03/08/2016 03/09/2016mg/kg B6C0802150.0Gasoline (C6-C10) UaND

" "" ""50.0Diesel (C10-C28) UaND

" "59-13169.7 %Surrogate: o-Terphenyl "

PAH by 8270D SIM

03/08/2016 03/09/2016mg/kg dry 155030410.00873Acenaphthene UND 0.00218

" "" ""0.00873Acenaphthylene UND 0.00218

" "" ""0.00873Anthracene UND 0.00218

" "" ""0.00873Benzo(a)anthracene UND 0.00218

" "" ""0.00873Benzo(a)pyrene UND 0.00218

" "" ""0.00873Benzo(b)fluoranthene UND 0.00218

" "" ""0.00873Benzo(ghi)perylene UND 0.00218

" "" ""0.00873Benzo(k)fluoranthene UND 0.00218

" "" ""0.00873Chrysene UND 0.00218

" "" ""0.00873Dibenzo(a,h)anthracene UND 0.00218

" "" ""0.00873Fluoranthene UND 0.00218

" "" ""0.00873Fluorene UND 0.00218

" "" ""0.00873Indeno(1,2,3-cd)pyrene UND 0.00218

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 11 of 82



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-02 (Soil)

GEL Laboratories, LLC

RW6SS02 (15-20')

3/1/2016  12:25:00PM

Min Detection 
Limit

PAH by 8270D SIM

03/08/2016 03/09/2016mg/kg dry 155030410.00873Naphthalene UND 0.00131

" " "" "0.00873Phenanthrene BJ0.00262 0.00218

" "" ""0.00873Pyrene UND 0.00218

" "25-12971 %Surrogate: 5-alpha-Androstane "

Total Metals by 6010C

03/07/2016 03/08/2016mg/kg dry 155025913.88Arsenic UND 0.646

" " "" "0.646Barium 116 0.129

" " "" "0.646Cadmium J0.152 0.129

" " "" "0.646Chromium 9.64 0.194

" " "" "1.29Lead 11.7 0.426

" "" ""3.88Selenium UND 0.646

" " "" "0.646Silver 1.17 0.129

Total Metals by 7471A

1550213 " 03/08/2016mg/kg dry 10.0149Mercury J0.0059 0.00501

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,1,1,2-Tetrachloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 12 of 82



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-02 (Soil)

Origins Laboratory, Inc.

RW6SS02 (15-20')

3/1/2016  12:25:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,1,1-Trichloroethane UaND

" "" ""0.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

" "" ""0.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-02 (Soil)

Origins Laboratory, Inc.

RW6SS02 (15-20')

3/1/2016  12:25:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.01002-Butanone UaND

" "" ""0.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" " "" "0.0200Acetone 0.0213

" "" ""0.00200Benzene UaND

" "" ""0.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-02 (Soil)

Origins Laboratory, Inc.

RW6SS02 (15-20')

3/1/2016  12:25:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00200cis-1,3-Dichloropropene UaND

" "" ""0.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

" "" ""0.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-02 (Soil)

Origins Laboratory, Inc.

RW6SS02 (15-20')

3/1/2016  12:25:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00200trans-1,3-Dichloropropene UaND

" "" ""0.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130119 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13092.9 %Surrogate: Toluene-d8 "
" "70-130107 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-03 (Soil)

Origins Laboratory, Inc.

PE8SS01 (0-5')

3/1/2016   3:51:00PM

Min Detection 
Limit

GRO (TVPH)/DRO (TEPH)by EPA 8015C

03/08/2016 03/09/2016mg/kg B6C0802150.0Gasoline (C6-C10) UaND

" "" ""50.0Diesel (C10-C28) UaND

" "59-13183.7 %Surrogate: o-Terphenyl "

PAH by 8270D SIM

1550304 03/08/2016 03/10/2016mg/kg dry 10.00758Acenaphthene 0.0205 0.0019

" " "" "0.00758Acenaphthylene 0.0144 0.0019

" " "" "0.00758Anthracene 0.0553 0.0019

" " "" "0.00758Benzo(a)anthracene 0.162 0.0019

" " "" "0.00758Benzo(a)pyrene 0.148 0.0019

" " "" "0.00758Benzo(b)fluoranthene 0.180 0.0019

" " "" "0.00758Benzo(ghi)perylene 0.0785 0.0019

" " "" "0.00758Benzo(k)fluoranthene 0.072 0.0019

" " "" "0.00758Chrysene 0.165 0.0019

" " "" "0.00758Dibenzo(a,h)anthracene 0.0284 0.0019

" " "" "0.00758Fluoranthene 0.267 0.0019

" " "" "0.00758Fluorene 0.0258 0.0019

" " "" "0.00758Indeno(1,2,3-cd)pyrene 0.0868 0.0019

" " "" "0.00758Naphthalene 0.0186 0.00114

" " "" "0.00758Phenanthrene B0.212 0.0019

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-03 (Soil)

GEL Laboratories, LLC

PE8SS01 (0-5')

3/1/2016   3:51:00PM

Min Detection 
Limit

PAH by 8270D SIM

1550304 03/08/2016 03/10/2016mg/kg dry 10.00758Pyrene 0.295 0.0019

" "25-12977 %Surrogate: 5-alpha-Androstane "

Total Metals by 6010C

1550259 03/07/2016 03/08/2016mg/kg dry 13.34Arsenic J1.49 0.556

" " "" "0.556Barium 203 0.111

" " "" "0.556Cadmium J0.298 0.111

" " "" "0.556Chromium 8.43 0.167

" " "" "1.11Lead 43.3 0.367

" "" ""3.34Selenium UND 0.556

" " "" "0.556Silver J0.506 0.111

Total Metals by 7471A

1550213 " 03/08/2016mg/kg dry 10.0117Mercury 0.125 0.00391

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,1,1,2-Tetrachloroethane UaND

" "" ""0.002001,1,1-Trichloroethane UaND

" "" ""0.002001,1,2,2-Tetrachloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-03 (Soil)

Origins Laboratory, Inc.

PE8SS01 (0-5')

3/1/2016   3:51:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

" "" ""0.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

" "" ""0.01002-Butanone UaND

" "" ""0.002002-Chlorotoluene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-03 (Soil)

Origins Laboratory, Inc.

PE8SS01 (0-5')

3/1/2016   3:51:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.00200Benzene UaND

" "" ""0.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

" "" ""0.00200cis-1,3-Dichloropropene UaND

" "" ""0.00200Dibromochloromethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-03 (Soil)

Origins Laboratory, Inc.

PE8SS01 (0-5')

3/1/2016   3:51:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

" "" ""0.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

" "" ""0.00200trans-1,3-Dichloropropene UaND

" "" ""0.00200Trichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-03 (Soil)

Origins Laboratory, Inc.

PE8SS01 (0-5')

3/1/2016   3:51:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130117 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13093.1 %Surrogate: Toluene-d8 "
" "70-130108 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-04 (Soil)

Origins Laboratory, Inc.

RW9SS01 (10-15')

3/4/2016   2:24:00PM

Min Detection 
Limit

GRO (TVPH)/DRO (TEPH)by EPA 8015C

03/08/2016 03/09/2016mg/kg B6C0802150.0Gasoline (C6-C10) UaND

" " "" "50.0Diesel (C10-C28) 122

" "59-13192.5 %Surrogate: o-Terphenyl "

PAH by 8270D SIM

03/08/2016 03/10/2016mg/kg dry 155030450.0366Acenaphthene UND 0.00914

" "" ""0.0366Acenaphthylene UND 0.00914

" "" ""0.0366Anthracene UND 0.00914

" " "" "0.0366Benzo(a)anthracene 0.102 0.00914

" " "" "0.0366Benzo(a)pyrene 0.150 0.00914

" " "" "0.0366Benzo(b)fluoranthene 0.234 0.00914

" " "" "0.0366Benzo(ghi)perylene 0.124 0.00914

" " "" "0.0366Benzo(k)fluoranthene 0.0805 0.00914

" " "" "0.0366Chrysene 0.128 0.00914

" " "" "0.0366Dibenzo(a,h)anthracene 0.0457 0.00914

" " "" "0.0366Fluoranthene 0.106 0.00914

" "" ""0.0366Fluorene UND 0.00914

" " "" "0.0366Indeno(1,2,3-cd)pyrene 0.104 0.00914

" " "" "0.0366Naphthalene J0.0146 0.00549

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-04 (Soil)

GEL Laboratories, LLC

RW9SS01 (10-15')

3/4/2016   2:24:00PM

Min Detection 
Limit

PAH by 8270D SIM

1550304 03/08/2016 03/10/2016mg/kg dry 50.0366Phenanthrene B0.0585 0.00914

" " "" "0.0366Pyrene 0.152 0.00914

" "25-12976 %Surrogate: 5-alpha-Androstane "

TCLP Metals by 1311/6010C

1583733 07/21/2016 07/22/2016mg/L 10.100Lead 0.190 0.033

Total Metals by 6010C

1550259 03/07/2016 03/08/2016mg/kg dry 13.30Arsenic J0.785 0.550

" " "" "0.550Barium 231 0.110

" " "" "0.550Cadmium J0.513 0.110

" " "" "0.550Chromium 39.3 0.165

" " "" "1.10Lead 147 0.363

" "" ""3.30Selenium UND 0.550

" " "" "0.550Silver 2.05 0.110

Total Metals by 7471A

1550213 " 03/08/2016mg/kg dry 10.0123Mercury 0.0514 0.00411

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-04 (Soil)

Origins Laboratory, Inc.

RW9SS01 (10-15')

3/4/2016   2:24:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,1,1,2-Tetrachloroethane UaND

" "" ""0.002001,1,1-Trichloroethane UaND

" "" ""0.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

" "" ""0.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-04 (Soil)

Origins Laboratory, Inc.

RW9SS01 (10-15')

3/4/2016   2:24:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002002,2-Dichloropropane UaND

" "" ""0.01002-Butanone UaND

" "" ""0.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" " "" "0.0200Acetone 0.0230

" "" ""0.00200Benzene UaND

" "" ""0.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-04 (Soil)

Origins Laboratory, Inc.

RW9SS01 (10-15')

3/4/2016   2:24:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00200cis-1,2-Dichloroethene UaND

" "" ""0.00200cis-1,3-Dichloropropene UaND

" "" ""0.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

" "" ""0.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-04 (Soil)

Origins Laboratory, Inc.

RW9SS01 (10-15')

3/4/2016   2:24:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00200trans-1,2-Dichloroethene UaND

" "" ""0.00200trans-1,3-Dichloropropene UaND

" "" ""0.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130114 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13096.0 %Surrogate: Toluene-d8 "
" "70-130113 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-05 (Soil)

Origins Laboratory, Inc.

RW19SS01 (5-10')

3/2/2016  10:03:00AM

Min Detection 
Limit

GRO (TVPH)/DRO (TEPH)by EPA 8015C

03/08/2016 03/09/2016mg/kg B6C0802150.0Gasoline (C6-C10) UaND

" "" ""50.0Diesel (C10-C28) UaND

" "59-13165.9 %Surrogate: o-Terphenyl "

PAH by 8270D SIM

03/08/2016 03/09/2016mg/kg dry 155030410.00844Acenaphthene UND 0.00211

" "" ""0.00844Acenaphthylene UND 0.00211

" "" ""0.00844Anthracene UND 0.00211

" "" ""0.00844Benzo(a)anthracene UND 0.00211

" "" ""0.00844Benzo(a)pyrene UND 0.00211

" "" ""0.00844Benzo(b)fluoranthene UND 0.00211

" "" ""0.00844Benzo(ghi)perylene UND 0.00211

" "" ""0.00844Benzo(k)fluoranthene UND 0.00211

" "" ""0.00844Chrysene UND 0.00211

" "" ""0.00844Dibenzo(a,h)anthracene UND 0.00211

" "" ""0.00844Fluoranthene UND 0.00211

" "" ""0.00844Fluorene UND 0.00211

" "" ""0.00844Indeno(1,2,3-cd)pyrene UND 0.00211

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-05 (Soil)

GEL Laboratories, LLC

RW19SS01 (5-10')

3/2/2016  10:03:00AM

Min Detection 
Limit

PAH by 8270D SIM

03/08/2016 03/09/2016mg/kg dry 155030410.00844Naphthalene UND 0.00127

" " "" "0.00844Phenanthrene BJ0.00253 0.00211

" "" ""0.00844Pyrene UND 0.00211

" "25-12972 %Surrogate: 5-alpha-Androstane "

Total Metals by 6010C

1550259 03/07/2016 03/08/2016mg/kg dry 13.73Arsenic J1.89 0.622

" " "" "0.622Barium 153 0.124

" " "" "0.622Cadmium J0.158 0.124

" " "" "0.622Chromium 8.94 0.187

" " "" "1.24Lead 12.4 0.411

" "" ""3.73Selenium UND 0.622

" " "" "0.622Silver 0.873 0.124

Total Metals by 7471A

1550213 " 03/08/2016mg/kg dry 10.0142Mercury J0.0105 0.00474

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,1,1,2-Tetrachloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-05 (Soil)

Origins Laboratory, Inc.

RW19SS01 (5-10')

3/2/2016  10:03:00AM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,1,1-Trichloroethane UaND

" "" ""0.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

" "" ""0.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-05 (Soil)

Origins Laboratory, Inc.

RW19SS01 (5-10')

3/2/2016  10:03:00AM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.01002-Butanone UaND

" "" ""0.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.00200Benzene UaND

" "" ""0.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-05 (Soil)

Origins Laboratory, Inc.

RW19SS01 (5-10')

3/2/2016  10:03:00AM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00200cis-1,3-Dichloropropene UaND

" "" ""0.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

" "" ""0.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-05 (Soil)

Origins Laboratory, Inc.

RW19SS01 (5-10')

3/2/2016  10:03:00AM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00200trans-1,3-Dichloropropene UaND

" "" ""0.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130119 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13091.9 %Surrogate: Toluene-d8 "
" "70-130105 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-06 (Soil)

Origins Laboratory, Inc.

RW23SS01 (5-10')

3/4/2016  12:13:00PM

Min Detection 
Limit

GRO (TVPH)/DRO (TEPH)by EPA 8015C

03/08/2016 03/09/2016mg/kg B6C0802150.0Gasoline (C6-C10) UaND

" "" ""50.0Diesel (C10-C28) UaND

" "59-13177.4 %Surrogate: o-Terphenyl "

PAH by 8270D SIM

03/08/2016 03/09/2016mg/kg dry 155030410.00779Acenaphthene UND 0.00195

" "" ""0.00779Acenaphthylene UND 0.00195

" "" ""0.00779Anthracene UND 0.00195

" "" ""0.00779Benzo(a)anthracene UND 0.00195

" "" ""0.00779Benzo(a)pyrene UND 0.00195

" "" ""0.00779Benzo(b)fluoranthene UND 0.00195

" "" ""0.00779Benzo(ghi)perylene UND 0.00195

" "" ""0.00779Benzo(k)fluoranthene UND 0.00195

" "" ""0.00779Chrysene UND 0.00195

" "" ""0.00779Dibenzo(a,h)anthracene UND 0.00195

" "" ""0.00779Fluoranthene UND 0.00195

" "" ""0.00779Fluorene UND 0.00195

" "" ""0.00779Indeno(1,2,3-cd)pyrene UND 0.00195

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-06 (Soil)

GEL Laboratories, LLC

RW23SS01 (5-10')

3/4/2016  12:13:00PM

Min Detection 
Limit

PAH by 8270D SIM

03/08/2016 03/09/2016mg/kg dry 155030410.00779Naphthalene UND 0.00117

" " "" "0.00779Phenanthrene BJ0.00234 0.00195

" "" ""0.00779Pyrene UND 0.00195

" "25-12967 %Surrogate: 5-alpha-Androstane "

Total Metals by 6010C

1550259 03/07/2016 03/08/2016mg/kg dry 13.43Arsenic J0.699 0.571

" " "" "0.571Barium 107 0.114

" " "" "0.571Cadmium J0.130 0.114

" " "" "0.571Chromium 11.2 0.171

" " "" "1.14Lead 11.2 0.377

" "" ""3.43Selenium UND 0.571

" " "" "0.571Silver 0.730 0.114

Total Metals by 7471A

1550213 " 03/08/2016mg/kg dry 10.014Mercury J0.00685 0.00468

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,1,1,2-Tetrachloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-06 (Soil)

Origins Laboratory, Inc.

RW23SS01 (5-10')

3/4/2016  12:13:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,1,1-Trichloroethane UaND

" "" ""0.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

" "" ""0.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-06 (Soil)

Origins Laboratory, Inc.

RW23SS01 (5-10')

3/4/2016  12:13:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.01002-Butanone UaND

" "" ""0.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.00200Benzene UaND

" "" ""0.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 38 of 82



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-06 (Soil)

Origins Laboratory, Inc.

RW23SS01 (5-10')

3/4/2016  12:13:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00200cis-1,3-Dichloropropene UaND

" "" ""0.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

" "" ""0.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-06 (Soil)

Origins Laboratory, Inc.

RW23SS01 (5-10')

3/4/2016  12:13:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00200trans-1,3-Dichloropropene UaND

" "" ""0.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130124 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13091.9 %Surrogate: Toluene-d8 "
" "70-130108 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-07 (Soil)

Origins Laboratory, Inc.

RW25SS01 (50-55')

3/2/2016   4:24:00PM

Min Detection 
Limit

GRO (TVPH)/DRO (TEPH)by EPA 8015C

03/08/2016 03/09/2016mg/kg B6C0802150.0Gasoline (C6-C10) UaND

" "" ""50.0Diesel (C10-C28) UaND

" "59-13194.5 %Surrogate: o-Terphenyl "

PAH by 8270D SIM

03/08/2016 03/09/2016mg/kg dry 155030410.00901Acenaphthene UND 0.00225

" "" ""0.00901Acenaphthylene UND 0.00225

" "" ""0.00901Anthracene UND 0.00225

" "" ""0.00901Benzo(a)anthracene UND 0.00225

" " "" "0.00901Benzo(a)pyrene 0.0473 0.00225

" "" ""0.00901Benzo(b)fluoranthene UND 0.00225

" "" ""0.00901Benzo(ghi)perylene UND 0.00225

" "" ""0.00901Benzo(k)fluoranthene UND 0.00225

" "" ""0.00901Chrysene UND 0.00225

" "" ""0.00901Dibenzo(a,h)anthracene UND 0.00225

" "" ""0.00901Fluoranthene UND 0.00225

" "" ""0.00901Fluorene UND 0.00225

" "" ""0.00901Indeno(1,2,3-cd)pyrene UND 0.00225

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-07 (Soil)

GEL Laboratories, LLC

RW25SS01 (50-55')

3/2/2016   4:24:00PM

Min Detection 
Limit

PAH by 8270D SIM

03/08/2016 03/09/2016mg/kg dry 155030410.00901Naphthalene UND 0.00135

" " "" "0.00901Phenanthrene BJ0.0027 0.00225

" "" ""0.00901Pyrene UND 0.00225

" "25-12975 %Surrogate: 5-alpha-Androstane "

Total Metals by 6010C

1550259 03/07/2016 03/08/2016mg/kg dry 13.90Arsenic J2.06 0.650

" " "" "0.650Barium 157 0.130

" " "" "0.650Cadmium J0.149 0.130

" " "" "0.650Chromium 11.7 0.195

" " "" "1.30Lead 13.9 0.429

" "" ""3.90Selenium UND 0.650

" " "" "0.650Silver 0.883 0.130

Total Metals by 7471A

1550213 " 03/08/2016mg/kg dry 10.0137Mercury J0.011 0.0046

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,1,1,2-Tetrachloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-07 (Soil)

Origins Laboratory, Inc.

RW25SS01 (50-55')

3/2/2016   4:24:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,1,1-Trichloroethane UaND

" "" ""0.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

" "" ""0.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-07 (Soil)

Origins Laboratory, Inc.

RW25SS01 (50-55')

3/2/2016   4:24:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.01002-Butanone UaND

" "" ""0.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" " "" "0.0200Acetone 0.0430

" "" ""0.00200Benzene UaND

" "" ""0.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-07 (Soil)

Origins Laboratory, Inc.

RW25SS01 (50-55')

3/2/2016   4:24:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00200cis-1,3-Dichloropropene UaND

" "" ""0.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

" "" ""0.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-07 (Soil)

Origins Laboratory, Inc.

RW25SS01 (50-55')

3/2/2016   4:24:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00200trans-1,3-Dichloropropene UaND

" "" ""0.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130116 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13093.3 %Surrogate: Toluene-d8 "
" "70-130107 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-08 (Soil)

Origins Laboratory, Inc.

RW28SS01 (0-5')

3/3/2016   2:12:00PM

Min Detection 
Limit

GRO (TVPH)/DRO (TEPH)by EPA 8015C

03/08/2016 03/10/2016mg/kg B6C0802150.0Gasoline (C6-C10) UaND

" " "" "50.0Diesel (C10-C28) 902

" "59-13177.3 %Surrogate: o-Terphenyl "

PAH by 8270D SIM

1550304 03/08/2016 03/09/2016mg/kg dry 50.0431Acenaphthene 0.0561 0.0108

" " "" "0.0431Acenaphthylene 0.0431 0.0108

" " "" "0.0431Anthracene 0.211 0.0108

" " "" "0.0431Benzo(a)anthracene 0.837 0.0108

" " "" "0.0431Benzo(a)pyrene 0.947 0.0108

" " "" "0.0431Benzo(b)fluoranthene 1.32 0.0108

" " "" "0.0431Benzo(ghi)perylene 0.658 0.0108

" " "" "0.0431Benzo(k)fluoranthene 0.539 0.0108

" " "" "0.0431Chrysene 1.03 0.0108

" " "" "0.0431Dibenzo(a,h)anthracene 0.211 0.0108

" " "" "0.0431Fluoranthene 1.14 0.0108

" " "" "0.0431Fluorene J0.0388 0.0108

" " "" "0.0431Indeno(1,2,3-cd)pyrene 0.632 0.0108

" " "" "0.0431Naphthalene 0.082 0.00647

" " "" "0.0431Phenanthrene B0.884 0.0108

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-08 (Soil)

GEL Laboratories, LLC

RW28SS01 (0-5')

3/3/2016   2:12:00PM

Min Detection 
Limit

PAH by 8270D SIM

1550304 03/08/2016 03/09/2016mg/kg dry 50.0431Pyrene 2.08 0.0108

" "25-12963 %Surrogate: 5-alpha-Androstane "

TCLP Metals by 1311/6010C

1584783 07/26/2016 07/26/2016mg/L 10.100Lead 0.292 0.033

Total Metals by 6010C

1550259 03/07/2016 03/08/2016mg/kg dry 13.86Arsenic 5.01 0.644

" " "" "0.644Barium 972 0.129

" " "" "0.644Cadmium 1.25 0.129

" " "" "0.644Chromium 30.0 0.193

" " "" "1.29Lead 580 0.425

" " "" "3.86Selenium J1.22 0.644

" " "" "0.644Silver 1.84 0.129

Total Metals by 6020A

1550257 03/08/2016 03/08/2016mg/kg dry 2.258Copper 165 .085

Total Metals by 7196A

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-08 (Soil)

GEL Laboratories, LLC

RW28SS01 (0-5')

3/3/2016   2:12:00PM

Min Detection 
Limit

Total Metals by 7196A

1550283 03/08/2016 03/09/2016mg/kg dry 52.58Hexavalent Chromium J2.14 0.773

Total Metals by 7471A

1550213 03/07/2016 03/08/2016mg/kg dry 20.0312Mercury 0.762 0.0104

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,1,1,2-Tetrachloroethane UaND

" "" ""0.002001,1,1-Trichloroethane UaND

" "" ""0.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

" "" ""0.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-08 (Soil)

Origins Laboratory, Inc.

RW28SS01 (0-5')

3/3/2016   2:12:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

" "" ""0.01002-Butanone UaND

" "" ""0.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.00200Benzene UaND

" "" ""0.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-08 (Soil)

Origins Laboratory, Inc.

RW28SS01 (0-5')

3/3/2016   2:12:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

" "" ""0.00200cis-1,3-Dichloropropene UaND

" "" ""0.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

" "" ""0.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-08 (Soil)

Origins Laboratory, Inc.

RW28SS01 (0-5')

3/3/2016   2:12:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

" "" ""0.00200trans-1,3-Dichloropropene UaND

" "" ""0.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130116 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13096.8 %Surrogate: Toluene-d8 "
" "70-130118 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-09 (Soil)

Origins Laboratory, Inc.

RW32SS01 (10-15')

3/2/2016  12:22:00PM

Min Detection 
Limit

GRO (TVPH)/DRO (TEPH)by EPA 8015C

03/08/2016 03/09/2016mg/kg B6C0802150.0Gasoline (C6-C10) UaND

" "" ""50.0Diesel (C10-C28) UaND

" "59-13168.0 %Surrogate: o-Terphenyl "

PAH by 8270D SIM

03/08/2016 03/09/2016mg/kg dry 155030410.00817Acenaphthene UND 0.00204

" "" ""0.00817Acenaphthylene UND 0.00204

" "" ""0.00817Anthracene UND 0.00204

" "" ""0.00817Benzo(a)anthracene UND 0.00204

" "" ""0.00817Benzo(a)pyrene UND 0.00204

" "" ""0.00817Benzo(b)fluoranthene UND 0.00204

" "" ""0.00817Benzo(ghi)perylene UND 0.00204

" "" ""0.00817Benzo(k)fluoranthene UND 0.00204

" "" ""0.00817Chrysene UND 0.00204

" "" ""0.00817Dibenzo(a,h)anthracene UND 0.00204

" "" ""0.00817Fluoranthene UND 0.00204

" "" ""0.00817Fluorene UND 0.00204

" "" ""0.00817Indeno(1,2,3-cd)pyrene UND 0.00204

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-09 (Soil)

GEL Laboratories, LLC

RW32SS01 (10-15')

3/2/2016  12:22:00PM

Min Detection 
Limit

PAH by 8270D SIM

03/08/2016 03/09/2016mg/kg dry 155030410.00817Naphthalene UND 0.00123

" "" ""0.00817Phenanthrene UND 0.00204

" "" ""0.00817Pyrene UND 0.00204

" "25-12955 %Surrogate: 5-alpha-Androstane "

Total Metals by 6010C

03/07/2016 03/08/2016mg/kg dry 155025913.67Arsenic UND 0.611

" " "" "0.611Barium 364 0.122

" " "" "0.611Cadmium J0.426 0.122

" " "" "0.611Chromium 14.9 0.183

" " "" "1.22Lead 9.95 0.403

" " "" "3.67Selenium J1.26 0.611

" " "" "0.611Silver 1.54 0.122

Total Metals by 7471A

" 03/08/2016mg/kg dry 155021310.0124Mercury UND 0.00416

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,1,1,2-Tetrachloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-09 (Soil)

Origins Laboratory, Inc.

RW32SS01 (10-15')

3/2/2016  12:22:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.002001,1,1-Trichloroethane UaND

" "" ""0.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

" "" ""0.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-09 (Soil)

Origins Laboratory, Inc.

RW32SS01 (10-15')

3/2/2016  12:22:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.01002-Butanone UaND

" "" ""0.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.00200Benzene UaND

" "" ""0.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-09 (Soil)

Origins Laboratory, Inc.

RW32SS01 (10-15')

3/2/2016  12:22:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00200cis-1,3-Dichloropropene UaND

" "" ""0.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

" "" ""0.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X603072-09 (Soil)

Origins Laboratory, Inc.

RW32SS01 (10-15')

3/2/2016  12:22:00PM

Min Detection 
Limit

VOC by EPA 8260C

03/08/2016 03/08/2016mg/kg B6C080110.00200trans-1,3-Dichloropropene UaND

" "" ""0.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130114 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13093.0 %Surrogate: Toluene-d8 "
" "70-130107 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6C0801 - EPA 5030 (soil)

Blank (B6C0801-BLK1) Prepared: 03/08/2016 Analyzed: 03/08/2016

1,1,1,2-Tetrachloroethane mg/kgND 0.00200 Ua

1,1,1-Trichloroethane "ND 0.00200 Ua

1,1,2,2-Tetrachloroethane "ND 0.00200 Ua

1,1,2-Trichloroethane "ND 0.00200 Ua

1,1-Dichloroethane "ND 0.00200 Ua

1,1-Dichloroethene "ND 0.00200 Ua

1,1-Dichloropropene "ND 0.00200 Ua

1,2,3-Trichlorobenzene "ND 0.00500 Ua

1,2,3-Trichloropropane "ND 0.00500 Ua

1,2,4-Trichlorobenzene "ND 0.00500 Ua

1,2,4-Trimethylbenzene "ND 0.00200 Ua

1,2-Dibromo-3-chloropropane "ND 0.00500 Ua

1,2-Dibromoethane (EDB) "ND 0.00200 Ua

1,2-Dichlorobenzene "ND 0.00200 Ua

1,2-Dichloroethane "ND 0.00200 Ua

1,2-Dichloropropane "ND 0.00200 Ua

1,3,5-Trimethylbenzene "ND 0.00200 Ua

1,3-Dichlorobenzene "ND 0.00200 Ua

1,3-Dichloropropane "ND 0.00200 Ua

1,4-Dichlorobenzene "ND 0.00200 Ua

2,2-Dichloropropane "ND 0.00200 Ua

2-Butanone "ND 0.0100 Ua

2-Chlorotoluene "ND 0.00200 Ua

2-Hexanone "ND 0.0100 Ua

4-Chlorotoluene "ND 0.00200 Ua

4-Isopropyltoluene "ND 0.00200 Ua

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6C0801 - EPA 5030 (soil)

Blank (B6C0801-BLK1) Prepared: 03/08/2016 Analyzed: 03/08/2016

4-Methyl-2-pentanone mg/kgND 0.0100 Ua

Acetone "ND 0.0200 Ua

Benzene "ND 0.00200 Ua

Bromobenzene "ND 0.00200 Ua

Bromochloromethane "ND 0.00200 Ua

Bromodichloromethane "ND 0.00200 Ua

Bromoform "ND 0.00200 Ua

Bromomethane "ND 0.00200 Ua

Carbon disulfide "ND 0.00500 Ua

Carbon tetrachloride "ND 0.00200 Ua

Chlorobenzene "ND 0.00200 Ua

Chloroethane "ND 0.00500 Ua

Chloroform "ND 0.00200 Ua

Chloromethane "ND 0.00200 Ua

cis-1,2-Dichloroethene "ND 0.00200 Ua

cis-1,3-Dichloropropene "ND 0.00200 Ua

Dibromochloromethane "ND 0.00200 Ua

Dibromomethane "ND 0.00200 Ua

Ethylbenzene "ND 0.00200 Ua

Hexachlorobutadiene "ND 0.00500 Ua

Iodomethane "ND 0.0150 Ua

Isopropylbenzene "ND 0.00200 Ua

m,p-Xylene "ND 0.00400 Ua

Methyl tert-Butyl Ether "ND 0.00200 Ua

Methylene Chloride "ND 0.0200 Ua

Naphthalene "ND 0.0100 Ua

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6C0801 - EPA 5030 (soil)

Blank (B6C0801-BLK1) Prepared: 03/08/2016 Analyzed: 03/08/2016

n-Butylbenzene mg/kgND 0.00200 Ua

n-Propylbenzene "ND 0.00200 Ua

o-Xylene "ND 0.00200 Ua

sec-Butylbenzene "ND 0.00200 Ua

Styrene "ND 0.00200 Ua

tert-Butylbenzene "ND 0.00200 Ua

Tetrachloroethene "ND 0.00200 Ua

Toluene "ND 0.00200 Ua

trans-1,2-Dichloroethene "ND 0.00200 Ua

trans-1,3-Dichloropropene "ND 0.00200 Ua

Trichloroethene "ND 0.00200 Ua

Trichlorofluoromethane "ND 0.00300 Ua

Vinyl chloride "ND 0.00200 Ua

ug/L 62.5 70-130Surrogate: 1,2-Dichloroethane-d4 11270

" 62.5 70-130Surrogate: Toluene-d8 93.759

" 62.5 70-130Surrogate: 4-Bromofluorobenzene 10465

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Project Number:  11600702.2102

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6C0801 - EPA 5030 (soil)

LCS (B6C0801-BS1) Prepared: 03/08/2016 Analyzed: 03/08/2016

1,1,1,2-Tetrachloroethane mg/kg0.0961 0.00200 0.100 70-13096.1

1,1,1-Trichloroethane "0.105 0.00200 0.100 70-130105

1,1,2,2-Tetrachloroethane "0.0920 0.00200 0.100 70-13092.0

1,1,2-Trichloroethane "0.0960 0.00200 0.100 70-13096.0

1,1-Dichloroethane "0.108 0.00200 0.100 70-130108

1,1-Dichloroethene "0.102 0.00200 0.100 70-130102

1,1-Dichloropropene "0.105 0.00200 0.100 70-130105

1,2,3-Trichlorobenzene "0.103 0.00500 0.100 70-130103

1,2,3-Trichloropropane "0.104 0.00500 0.100 70-130104

1,2,4-Trichlorobenzene "0.0995 0.00500 0.100 70-13099.5

1,2,4-Trimethylbenzene "0.103 0.00200 0.100 70-130103

1,2-Dibromo-3-chloropropane "0.0956 0.00500 0.100 70-13095.6

1,2-Dibromoethane (EDB) "0.0964 0.00200 0.100 70-13096.4

1,2-Dichlorobenzene "0.0960 0.00200 0.100 70-13096.0

1,2-Dichloroethane "0.109 0.00200 0.100 70-130109

1,2-Dichloropropane "0.106 0.00200 0.100 70-130106

1,3,5-Trimethylbenzene "0.103 0.00200 0.100 70-130103

1,3-Dichlorobenzene "0.0957 0.00200 0.100 70-13095.7

1,3-Dichloropropane "0.0997 0.00200 0.100 70-13099.7

1,4-Dichlorobenzene "0.0852 0.00200 0.100 70-13085.2

2,2-Dichloropropane "0.106 0.00200 0.100 70-130106

2-Butanone "0.591 0.0100 0.500 70-130118

2-Chlorotoluene "0.103 0.00200 0.100 70-130103

2-Hexanone "0.507 0.0100 0.500 70-130101

4-Chlorotoluene "0.124 0.00200 0.100 70-130124

4-Isopropyltoluene "0.0999 0.00200 0.100 70-13099.9

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Project Number:  11600702.2102

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6C0801 - EPA 5030 (soil)

LCS (B6C0801-BS1) Prepared: 03/08/2016 Analyzed: 03/08/2016

4-Methyl-2-pentanone mg/kg0.527 0.0100 0.500 70-130105

Acetone "0.526 0.0200 0.500 70-130105

Benzene "0.108 0.00200 0.100 70-130108

Bromobenzene "0.107 0.00200 0.100 70-130107

Bromochloromethane "0.103 0.00200 0.100 70-130103

Bromodichloromethane "0.107 0.00200 0.100 70-130107

Bromoform "0.0905 0.00200 0.100 70-13090.5

Bromomethane "0.0881 0.00200 0.100 70-13088.1

Carbon disulfide "0.0990 0.00500 0.100 70-13099.0

Carbon tetrachloride "0.101 0.00200 0.100 70-130101

Chlorobenzene "0.0954 0.00200 0.100 70-13095.4

Chloroethane "0.0896 0.00500 0.100 70-13089.6

Chloroform "0.108 0.00200 0.100 70-130108

Chloromethane "0.0808 0.00200 0.100 70-13080.8

cis-1,2-Dichloroethene "0.107 0.00200 0.100 70-130107

cis-1,3-Dichloropropene "0.103 0.00200 0.100 70-130103

Dibromochloromethane "0.0946 0.00200 0.100 70-13094.6

Dibromomethane "0.0969 0.00200 0.100 70-13096.9

Ethylbenzene "0.104 0.00200 0.100 70-130104

Hexachlorobutadiene "0.0928 0.00500 0.100 70-13092.8

Iodomethane "0.0995 0.0150 0.100 70-13099.5

Isopropylbenzene "0.103 0.00200 0.100 70-130103

m,p-Xylene "0.209 0.00400 0.200 70-130104

Methyl tert-Butyl Ether "0.107 0.00200 0.100 70-130107

Methylene Chloride "0.0939 0.0200 0.100 70-13093.9

Naphthalene "0.106 0.0100 0.100 70-130106

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6C0801 - EPA 5030 (soil)

LCS (B6C0801-BS1) Prepared: 03/08/2016 Analyzed: 03/08/2016

n-Butylbenzene mg/kg0.103 0.00200 0.100 70-130103

n-Propylbenzene "0.110 0.00200 0.100 70-130110

o-Xylene "0.103 0.00200 0.100 70-130103

sec-Butylbenzene "0.106 0.00200 0.100 70-130106

Styrene "0.101 0.00200 0.100 70-130101

tert-Butylbenzene "0.103 0.00200 0.100 70-130103

Tetrachloroethene "0.0922 0.00200 0.100 70-13092.2

Toluene "0.101 0.00200 0.100 70-130101

trans-1,2-Dichloroethene "0.106 0.00200 0.100 70-130106

trans-1,3-Dichloropropene "0.103 0.00200 0.100 70-130103

Trichloroethene "0.105 0.00200 0.100 70-130105

Trichlorofluoromethane "0.0947 0.00300 0.100 70-13094.7

Vinyl chloride "0.0826 0.00200 0.100 70-13082.6

ug/L 62.5 70-130Surrogate: 1,2-Dichloroethane-d4 10364

" 62.5 70-130Surrogate: Toluene-d8 95.360

" 62.5 70-130Surrogate: 4-Bromofluorobenzene 10767

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6C0801 - EPA 5030 (soil)

Matrix Spike (B6C0801-MS1) Prepared: 03/08/2016 Analyzed: 03/08/2016Source: X603072-01

1,1,1,2-Tetrachloroethane mg/kg0.0963 0.00200 0.100 ND 70-13096.3

1,1,1-Trichloroethane "0.0987 0.00200 0.100 ND 70-13098.7

1,1,2,2-Tetrachloroethane "0.103 0.00200 0.100 ND 70-130103

1,1,2-Trichloroethane "0.0998 0.00200 0.100 ND 70-13099.8

1,1-Dichloroethane "0.105 0.00200 0.100 ND 70-130105

1,1-Dichloroethene "0.0966 0.00200 0.100 ND 70-13096.6

1,1-Dichloropropene "0.104 0.00200 0.100 ND 70-130104

1,2,3-Trichlorobenzene "0.0953 0.00500 0.100 ND 70-13095.3

1,2,3-Trichloropropane "0.103 0.00500 0.100 ND 70-130103

1,2,4-Trichlorobenzene "0.0935 0.00500 0.100 ND 70-13093.5

1,2,4-Trimethylbenzene "0.115 0.00200 0.100 ND 70-130115

1,2-Dibromo-3-chloropropane "0.0953 0.00500 0.100 ND 70-13095.3

1,2-Dibromoethane (EDB) "0.0976 0.00200 0.100 ND 70-13097.6

1,2-Dichlorobenzene "0.0947 0.00200 0.100 ND 70-13094.7

1,2-Dichloroethane "0.111 0.00200 0.100 ND 70-130111

1,2-Dichloropropane "0.105 0.00200 0.100 ND 70-130105

1,3,5-Trimethylbenzene "0.101 0.00200 0.100 ND 70-130101

1,3-Dichlorobenzene "0.0952 0.00200 0.100 ND 70-13095.2

1,3-Dichloropropane "0.0996 0.00200 0.100 ND 70-13099.6

1,4-Dichlorobenzene "0.0830 0.00200 0.100 ND 70-13083.0

2,2-Dichloropropane "0.101 0.00200 0.100 ND 70-130101

2-Butanone "0.560 0.0100 0.500 ND 70-130112

2-Chlorotoluene "0.104 0.00200 0.100 ND 70-130104

2-Hexanone "0.525 0.0100 0.500 ND 70-130105

4-Chlorotoluene "0.126 0.00200 0.100 ND 70-130126

4-Isopropyltoluene "0.0949 0.00200 0.100 ND 70-13094.9

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6C0801 - EPA 5030 (soil)

Matrix Spike (B6C0801-MS1) Prepared: 03/08/2016 Analyzed: 03/08/2016Source: X603072-01

4-Methyl-2-pentanone mg/kg0.510 0.0100 0.500 ND 70-130102

Acetone "0.642 0.0200 0.500 ND 70-130128

Benzene "0.112 0.00200 0.100 ND 70-130112

Bromobenzene "0.106 0.00200 0.100 ND 70-130106

Bromochloromethane "0.103 0.00200 0.100 ND 70-130103

Bromodichloromethane "0.106 0.00200 0.100 ND 70-130106

Bromoform "0.0934 0.00200 0.100 ND 70-13093.4

Bromomethane "0.0550 0.00200 0.100 ND QM-0770-13055.0

Carbon disulfide "0.145 0.00500 0.100 ND QM-0770-130145

Carbon tetrachloride "0.0986 0.00200 0.100 ND 70-13098.6

Chlorobenzene "0.0947 0.00200 0.100 ND 70-13094.7

Chloroethane "0.0568 0.00500 0.100 ND QM-0770-13056.8

Chloroform "0.107 0.00200 0.100 ND 70-130107

Chloromethane "0.0490 0.00200 0.100 ND QM-0770-13049.0

cis-1,2-Dichloroethene "0.105 0.00200 0.100 ND 70-130105

cis-1,3-Dichloropropene "0.104 0.00200 0.100 ND 70-130104

Dibromochloromethane "0.0962 0.00200 0.100 ND 70-13096.2

Dibromomethane "0.100 0.00200 0.100 ND 70-130100

Ethylbenzene "0.111 0.00200 0.100 ND 70-130111

Hexachlorobutadiene "0.0856 0.00500 0.100 ND 70-13085.6

Iodomethane "0.195 0.0150 0.100 ND QM-0770-130195

Isopropylbenzene "0.101 0.00200 0.100 ND 70-130101

m,p-Xylene "0.237 0.00400 0.200 ND 70-130119

Methyl tert-Butyl Ether "0.107 0.00200 0.100 ND 70-130107

Methylene Chloride "0.102 0.0200 0.100 ND 70-130102

Naphthalene "0.102 0.0100 0.100 0.000860 70-130101

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6C0801 - EPA 5030 (soil)

Matrix Spike (B6C0801-MS1) Prepared: 03/08/2016 Analyzed: 03/08/2016Source: X603072-01

n-Butylbenzene mg/kg0.0980 0.00200 0.100 ND 70-13098.0

n-Propylbenzene "0.109 0.00200 0.100 ND 70-130109

o-Xylene "0.115 0.00200 0.100 ND 70-130115

sec-Butylbenzene "0.100 0.00200 0.100 ND 70-130100

Styrene "0.102 0.00200 0.100 ND 70-130102

tert-Butylbenzene "0.0984 0.00200 0.100 ND 70-13098.4

Tetrachloroethene "0.0903 0.00200 0.100 ND 70-13090.3

Toluene "0.153 0.00200 0.100 ND QM-0770-130153

trans-1,2-Dichloroethene "0.102 0.00200 0.100 ND 70-130102

trans-1,3-Dichloropropene "0.104 0.00200 0.100 ND 70-130104

Trichloroethene "0.0990 0.00200 0.100 ND 70-13099.0

Trichlorofluoromethane "0.0580 0.00300 0.100 ND QM-0770-13058.0

Vinyl chloride "0.0524 0.00200 0.100 ND QM-0770-13052.4

ug/L 62.5 70-130Surrogate: 1,2-Dichloroethane-d4 10968

" 62.5 70-130Surrogate: Toluene-d8 96.060

" 62.5 70-130Surrogate: 4-Bromofluorobenzene 10968

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6C0801 - EPA 5030 (soil)

Matrix Spike Dup (B6C0801-MSD1) Prepared: 03/08/2016 Analyzed: 03/08/2016Source: X603072-01

1,1,1,2-Tetrachloroethane mg/kg0.0930 0.00200 0.100 ND 2070-13093.0 3.53

1,1,1-Trichloroethane "0.102 0.00200 0.100 ND 2070-130102 3.48

1,1,2,2-Tetrachloroethane "0.105 0.00200 0.100 ND 2070-130105 1.66

1,1,2-Trichloroethane "0.0989 0.00200 0.100 ND 2070-13098.9 0.926

1,1-Dichloroethane "0.105 0.00200 0.100 ND 2070-130105 0.267

1,1-Dichloroethene "0.0975 0.00200 0.100 ND 2070-13097.5 0.907

1,1-Dichloropropene "0.103 0.00200 0.100 ND 2070-130103 0.813

1,2,3-Trichlorobenzene "0.0937 0.00500 0.100 ND 2070-13093.7 1.67

1,2,3-Trichloropropane "0.0993 0.00500 0.100 ND 2070-13099.3 3.52

1,2,4-Trichlorobenzene "0.0925 0.00500 0.100 ND 2070-13092.5 1.01

1,2,4-Trimethylbenzene "0.113 0.00200 0.100 ND 2070-130113 1.46

1,2-Dibromo-3-chloropropane "0.0943 0.00500 0.100 ND 2070-13094.3 1.01

1,2-Dibromoethane (EDB) "0.0965 0.00200 0.100 ND 2070-13096.5 1.17

1,2-Dichlorobenzene "0.0938 0.00200 0.100 ND 2070-13093.8 0.955

1,2-Dichloroethane "0.111 0.00200 0.100 ND 2070-130111 0.108

1,2-Dichloropropane "0.105 0.00200 0.100 ND 2070-130105 0.190

1,3,5-Trimethylbenzene "0.0989 0.00200 0.100 ND 2070-13098.9 1.92

1,3-Dichlorobenzene "0.0918 0.00200 0.100 ND 2070-13091.8 3.64

1,3-Dichloropropane "0.0989 0.00200 0.100 ND 2070-13098.9 0.705

1,4-Dichlorobenzene "0.105 0.00200 0.100 ND 20 QR-0370-130105 23.7

2,2-Dichloropropane "0.105 0.00200 0.100 ND 2070-130105 3.07

2-Butanone "0.546 0.0100 0.500 ND 2070-130109 2.47

2-Chlorotoluene "0.100 0.00200 0.100 ND 2070-130100 4.13

2-Hexanone "0.517 0.0100 0.500 ND 2070-130103 1.50

4-Chlorotoluene "0.121 0.00200 0.100 ND 2070-130121 3.98

4-Isopropyltoluene "0.0929 0.00200 0.100 ND 2070-13092.9 2.09

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6C0801 - EPA 5030 (soil)

Matrix Spike Dup (B6C0801-MSD1) Prepared: 03/08/2016 Analyzed: 03/08/2016Source: X603072-01

4-Methyl-2-pentanone mg/kg0.508 0.0100 0.500 ND 2070-130102 0.476

Acetone "0.588 0.0200 0.500 ND 2070-130118 8.66

Benzene "0.113 0.00200 0.100 ND 2070-130113 0.249

Bromobenzene "0.101 0.00200 0.100 ND 2070-130101 4.48

Bromochloromethane "0.105 0.00200 0.100 ND 2070-130105 2.27

Bromodichloromethane "0.107 0.00200 0.100 ND 2070-130107 0.696

Bromoform "0.0895 0.00200 0.100 ND 2070-13089.5 4.29

Bromomethane "0.0573 0.00200 0.100 ND 20 QM-0770-13057.3 4.10

Carbon disulfide "0.146 0.00500 0.100 ND 20 QM-0770-130146 0.467

Carbon tetrachloride "0.0997 0.00200 0.100 ND 2070-13099.7 1.13

Chlorobenzene "0.0931 0.00200 0.100 ND 2070-13093.1 1.77

Chloroethane "0.0593 0.00500 0.100 ND 20 QM-0770-13059.3 4.34

Chloroform "0.107 0.00200 0.100 ND 2070-130107 0.373

Chloromethane "0.0523 0.00200 0.100 ND 20 QM-0770-13052.3 6.47

cis-1,2-Dichloroethene "0.107 0.00200 0.100 ND 2070-130107 2.31

cis-1,3-Dichloropropene "0.103 0.00200 0.100 ND 2070-130103 1.39

Dibromochloromethane "0.0952 0.00200 0.100 ND 2070-13095.2 1.00

Dibromomethane "0.0993 0.00200 0.100 ND 2070-13099.3 1.02

Ethylbenzene "0.105 0.00200 0.100 ND 2070-130105 5.31

Hexachlorobutadiene "0.0847 0.00500 0.100 ND 2070-13084.7 1.03

Iodomethane "0.197 0.0150 0.100 ND 20 QM-0770-130197 1.15

Isopropylbenzene "0.0967 0.00200 0.100 ND 2070-13096.7 4.43

m,p-Xylene "0.226 0.00400 0.200 ND 2070-130113 4.90

Methyl tert-Butyl Ether "0.112 0.00200 0.100 ND 2070-130112 4.67

Methylene Chloride "0.101 0.0200 0.100 ND 2070-130101 0.751

Naphthalene "0.102 0.0100 0.100 0.000860 2070-130101 0.510

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6C0801 - EPA 5030 (soil)

Matrix Spike Dup (B6C0801-MSD1) Prepared: 03/08/2016 Analyzed: 03/08/2016Source: X603072-01

n-Butylbenzene mg/kg0.0962 0.00200 0.100 ND 2070-13096.2 1.92

n-Propylbenzene "0.104 0.00200 0.100 ND 2070-130104 4.92

o-Xylene "0.110 0.00200 0.100 ND 2070-130110 5.09

sec-Butylbenzene "0.0969 0.00200 0.100 ND 2070-13096.9 3.41

Styrene "0.0964 0.00200 0.100 ND 2070-13096.4 5.62

tert-Butylbenzene "0.0955 0.00200 0.100 ND 2070-13095.5 2.91

Tetrachloroethene "0.0873 0.00200 0.100 ND 2070-13087.3 3.42

Toluene "0.151 0.00200 0.100 ND 20 QM-0770-130151 1.42

trans-1,2-Dichloroethene "0.102 0.00200 0.100 ND 2070-130102 0.0393

trans-1,3-Dichloropropene "0.103 0.00200 0.100 ND 2070-130103 1.39

Trichloroethene "0.0982 0.00200 0.100 ND 2070-13098.2 0.811

Trichlorofluoromethane "0.0591 0.00300 0.100 ND 20 QM-0770-13059.1 1.95

Vinyl chloride "0.0556 0.00200 0.100 ND 20 QM-0770-13055.6 6.00

ug/L 62.5 70-130Surrogate: 1,2-Dichloroethane-d4 10767

" 62.5 70-130Surrogate: Toluene-d8 95.360

" 62.5 70-130Surrogate: 4-Bromofluorobenzene 10666

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Extractable Petroleum Hydrocarbons by 8015C - Quality Control

Origins Laboratory, Inc.

Batch B6C0802 - EPA 3580

Blank (B6C0802-BLK1) Prepared: 03/08/2016 Analyzed: 03/09/2016

Gasoline (C6-C10) mg/kgND 50.0 Ua

Diesel (C10-C28) "ND 50.0 Ua

" 50.0 59-131Surrogate: o-Terphenyl 84.142

LCS (B6C0802-BS1) Prepared: 03/08/2016 Analyzed: 03/09/2016

Gasoline (C6-C10) mg/kg1060 50.0 1000 59-133106

Diesel (C10-C28) "1040 50.0 1000 64-121104

" 50.0 59-131Surrogate: o-Terphenyl 93.047

Matrix Spike (B6C0802-MS1) Prepared: 03/08/2016 Analyzed: 03/09/2016Source: X603072-01

Gasoline (C6-C10) mg/kg976 50.0 1000 18.7 57-13995.7

Diesel (C10-C28) "900 50.0 1000 ND 53-12590.0

" 50.0 59-131Surrogate: o-Terphenyl 89.645

Matrix Spike Dup (B6C0802-MSD1) Prepared: 03/08/2016 Analyzed: 03/09/2016Source: X603072-01

Gasoline (C6-C10) mg/kg943 50.0 1000 18.7 2057-13992.4 3.38

Diesel (C10-C28) "915 50.0 1000 ND 2053-12591.5 1.68

" 50.0 59-131Surrogate: o-Terphenyl 89.545

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

TCLP Metals by 1311/6010C - Quality Control

GEL Laboratories, LLC

Batch 1583733 - SW846 3010A

MS (1203588631 S) Prepared: 07/21/2016 Analyzed: 07/22/2016Source: X603072-04

Lead mg/L5.31 0.100 5.00 0.190 75-125102

TB (1203588632-BLK) Prepared: 07/21/2016 Analyzed: 07/22/2016

Lead mg/LND 0.100 U-

BLANK (1203589721-BLK) Prepared: 07/21/2016 Analyzed: 07/22/2016

Lead mg/LND 0.100 U-

LCS (1203589722-BKS) Prepared: 07/21/2016 Analyzed: 07/22/2016

Lead mg/L5.15 0.100 5.00 80-120103

DUP (1203589723 D) Prepared: 07/21/2016 Analyzed: 07/22/2016Source: X603072-04

Lead mg/L0.196 0.100 0.190 200-20 2.94

Batch 1584783 - SW846 3010A

MS (1203591540 S) Prepared: 07/26/2016 Analyzed: 07/26/2016Source: X603072-08

Lead mg/L4.88 0.100 5.00 0.292 75-12591.7

TB (1203591541-BLK) Prepared: 07/26/2016 Analyzed: 07/26/2016

Lead mg/LND 0.100 U-

BLANK (1203592423-BLK) Prepared: 07/26/2016 Analyzed: 07/26/2016

Lead mg/LND 0.100 U-

LCS (1203592424-BKS) Prepared: 07/26/2016 Analyzed: 07/26/2016

Lead mg/L4.80 0.100 5.00 80-12096

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

TCLP Metals by 1311/6010C - Quality Control

GEL Laboratories, LLC

Batch 1584783 - SW846 3010A

DUP (1203592425 D) Prepared: 07/26/2016 Analyzed: 07/26/2016Source: X603072-08

Lead mg/L0.296 0.100 0.292 200-20 1.17

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

PAH by 8270D SIM - Quality Control

GEL Laboratories, LLC

Batch 1550304 - SW846 3541

BLANK (1203503347-BLK) Prepared: 03/08/2016 Analyzed: 03/09/2016

Acenaphthylene mg/kgND 0.00666 U-

Naphthalene "ND 0.00666 U-

Acenaphthene "ND 0.00666 U-

Anthracene "ND 0.00666 U-

Benzo(a)pyrene "ND 0.00666 U-

Benzo(b)fluoranthene "ND 0.00666 U-

Benzo(ghi)perylene "ND 0.00666 U-

Benzo(k)fluoranthene "ND 0.00666 U-

Chrysene "ND 0.00666 U-

Dibenzo(a,h)anthracene "ND 0.00666 U-

Fluoranthene "ND 0.00666 U-

Benzo(a)anthracene "ND 0.00666 U-

Indeno(1,2,3-cd)pyrene "ND 0.00666 U-

Phenanthrene "0.002 0.00666 J-

Pyrene "ND 0.00666 U-

Fluorene "ND 0.00666 U-

" 0.166 25-129Surrogate: 5-alpha-Androstane 610.101

LCS (1203503348-BKS) Prepared: 03/08/2016 Analyzed: 03/09/2016

Fluoranthene mg/kg0.257 0.00666 0.333 39-11377

Benzo(b)fluoranthene "0.296 0.00666 0.333 34-11989

Acenaphthylene "0.295 0.00666 0.333 34-10989

Pyrene "0.282 0.00666 0.333 28-10885

Anthracene "0.246 0.00666 0.333 37-10774

Benzo(a)anthracene "0.300 0.00666 0.333 36-10890

Acenaphthene "0.283 0.00666 0.333 37-10085

Fluorene "0.255 0.00666 0.333 36-10977

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

PAH by 8270D SIM - Quality Control

GEL Laboratories, LLC

Batch 1550304 - SW846 3541

LCS (1203503348-BKS) Prepared: 03/08/2016 Analyzed: 03/09/2016

Indeno(1,2,3-cd)pyrene mg/kg0.363 0.00666 0.333 31-127109

Dibenzo(a,h)anthracene "0.371 0.00666 0.333 29-133111

Chrysene "0.293 0.00666 0.333 36-10488

Benzo(k)fluoranthene "0.298 0.00666 0.333 38-11390

Benzo(ghi)perylene "0.343 0.00666 0.333 23-123103

Phenanthrene "0.246 0.00666 0.333 B37-10074

Naphthalene "0.271 0.00666 0.333 38-10181

Benzo(a)pyrene "0.287 0.00666 0.333 35-11786

" 0.167 25-129Surrogate: 5-alpha-Androstane 680.113

MS (1203503349 S) Prepared: 03/08/2016 Analyzed: 03/09/2016Source: X603072-01

Chrysene mg/kg dry0.398 0.00851 0.426 <0.00213 18-12194

Benzo(k)fluoranthene "0.418 0.00851 0.426 <0.00213 23-12898

Benzo(ghi)perylene "0.447 0.00851 0.426 <0.00213 18-118105

Benzo(b)fluoranthene "0.408 0.00851 0.426 <0.00213 20-13496

Benzo(a)pyrene "0.393 0.00851 0.426 <0.00213 20-13092

Benzo(a)anthracene "0.408 0.00851 0.426 <0.00213 23-12496

Anthracene "0.324 0.00851 0.426 <0.00213 23-11576

Acenaphthylene "0.378 0.00851 0.426 <0.00213 19-11689

Fluoranthene "0.335 0.00851 0.426 <0.00213 21-12479

Acenaphthene "0.364 0.00851 0.426 <0.00213 18-11586

Dibenzo(a,h)anthracene "0.486 0.00851 0.426 <0.00213 12-132114

Fluorene "0.329 0.00851 0.426 <0.00213 21-11877

Indeno(1,2,3-cd)pyrene "0.473 0.00851 0.426 <0.00213 11-130111

Naphthalene "0.345 0.00851 0.426 <0.00128 14-11481

Phenanthrene "0.323 0.00851 0.426 0.00256 B24-10675

Pyrene "0.381 0.00851 0.426 <0.00213 16-12289

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

PAH by 8270D SIM - Quality Control

GEL Laboratories, LLC

Batch 1550304 - SW846 3541

MS (1203503349 S) Prepared: 03/08/2016 Analyzed: 03/09/2016Source: X603072-01

mg/kg dry 0.213 0.154 25-129Surrogate: 5-alpha-Androstane 680.144

MSD (1203503350 SD) Prepared: 03/08/2016 Analyzed: 03/09/2016Source: X603072-01

Anthracene mg/kg dry0.362 0.00851 0.426 <0.00213 3023-11585 11

Phenanthrene "0.364 0.00851 0.426 0.00256 30 B24-10685 12

Acenaphthylene "0.414 0.00851 0.426 <0.00213 3019-11697 9

Pyrene "0.434 0.00851 0.426 <0.00213 3016-122102 13

Benzo(a)anthracene "0.440 0.00851 0.426 <0.00213 3023-124103 8

Benzo(a)pyrene "0.420 0.00851 0.426 <0.00213 3020-13099 7

Benzo(b)fluoranthene "0.425 0.00851 0.426 <0.00213 3020-134100 4

Benzo(ghi)perylene "0.487 0.00851 0.426 <0.00213 3018-118114 9

Benzo(k)fluoranthene "0.443 0.00851 0.426 <0.00213 3023-128104 6

Chrysene "0.440 0.00851 0.426 <0.00213 3018-121103 10

Dibenzo(a,h)anthracene "0.537 0.00851 0.426 <0.00213 3012-132126 10

Fluoranthene "0.372 0.00851 0.426 <0.00213 3021-12487 10

Fluorene "0.366 0.00851 0.426 <0.00213 3021-11886 11

Indeno(1,2,3-cd)pyrene "0.510 0.00851 0.426 <0.00213 3011-130120 8

Naphthalene "0.363 0.00851 0.426 <0.00128 3014-11485 5

Acenaphthene "0.404 0.00851 0.426 <0.00213 3018-11595 10

" 0.213 0.154 25-129Surrogate: 5-alpha-Androstane 740.158

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by 6010C - Quality Control

GEL Laboratories, LLC

Batch 1550259 - SW846 3050B

BLANK (1203503249-BLK) Prepared: 03/07/2016 Analyzed: 03/08/2016

Lead mg/kgND 0.988 U-

Silver "ND 0.494 U-

Selenium "ND 2.96 U-

Cadmium "ND 0.494 U-

Arsenic "ND 2.96 U-

Chromium "0.186 0.494 J-

Barium "ND 0.494 U-

LCS (1203503250-BKS) Prepared: 03/07/2016 Analyzed: 03/08/2016

Chromium mg/kg47.4 0.480 48.0 80-12098.9

Arsenic "46.4 2.88 48.0 80-12096.7

Barium "46.8 0.480 48.0 80-12097.5

Lead "48.6 0.960 48.0 80-120101

Cadmium "48.8 0.480 48.0 80-120102

Selenium "47.7 2.88 48.0 80-12099.4

Silver "47.7 0.480 48.0 80-12099.4

DUP (1203503251 D) Prepared: 03/07/2016 Analyzed: 03/08/2016Source: X603072-01

Silver mg/kg dry0.845 0.620 0.880 200-20 4.08

Arsenic "ND 3.72 <0.620 20 U0-20 75.6

Barium "243 0.620 272 200-20 11.2

Cadmium "0.140 0.620 0.153 20 J0-20 8.58

Chromium "10.9 0.620 10.7 200-20 2.26

Selenium "ND 3.72 <0.620 20 U0-20 NR

Lead "10.2 1.24 10.1 200-20 0.786

MS (1203503252 S) Prepared: 03/07/2016 Analyzed: 03/08/2016Source: X603072-01

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by 6010C - Quality Control

GEL Laboratories, LLC

Batch 1550259 - SW846 3050B

MS (1203503252 S) Prepared: 03/07/2016 Analyzed: 03/08/2016Source: X603072-01

Chromium mg/kg dry64.7 0.606 60.6 10.7 75-12589.2

Cadmium "53.0 0.606 60.6 0.153 75-12587.2

Lead "61.6 1.21 60.6 10.1 75-12585

Selenium "50.5 3.64 60.6 <0.606 75-12583.4

Silver "54.9 0.606 60.6 0.880 75-12589.1

Arsenic "50.4 3.64 60.6 <0.606 75-12583.2

Barium "304 0.606 60.6 272 75-12551.9

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by 6020A - Quality Control

GEL Laboratories, LLC

Batch 1550257 - SW846 3050B

BLANK (1203503244-BLK) Prepared: 03/08/2016 Analyzed: 03/09/2016

Copper mg/kgND .196 U-

LCS (1203503245-BKS) Prepared: 03/08/2016 Analyzed: 03/09/2016

Copper mg/kg4.85 .192 4810 80-120101

DUP (1203503246 D) Prepared: 03/08/2016 Analyzed: 03/09/2016Source: X603072-08

Copper mg/kg dry93.9 .252 165000 200-20 54.9

MS (1203503247 S) Prepared: 03/08/2016 Analyzed: 03/09/2016Source: X603072-08

Copper mg/kg dry113 .249 6220 165000 75-1250

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by 7196A - Quality Control

GEL Laboratories, LLC

Batch 1550283 - SW846 3060A

BLANK (1203503296-BLK) Prepared: 03/08/2016 Analyzed: 03/09/2016

Hexavalent Chromium mg/kgND 0.398 U-

LCS (1203503297-BKS) Prepared: 03/08/2016 Analyzed: 03/09/2016

Hexavalent Chromium mg/kg4.02 0.398 3.98 80-120101

ILCS (1203503298-ILCS) Prepared: 03/08/2016 Analyzed: 03/09/2016

Hexavalent Chromium mg/kg6.64 0.400 7.99 80-12083

DUP (1203503299 D) Prepared: 03/08/2016 Analyzed: 03/09/2016Source: X603072-08

Hexavalent Chromium mg/kg dry2.15 2.59 2.14 50 J0-50 0.477

MS (1203503302 S) Prepared: 03/08/2016 Analyzed: 03/09/2016Source: X603072-08

Hexavalent Chromium mg/kg dry7.27 2.58 5.16 2.14 75-12599.5

MSD (1203503306 SD) Prepared: 03/08/2016 Analyzed: 03/09/2016Source: X603072-08

Hexavalent Chromium mg/kg dry12.4 2.58 5.16 2.14 3075-125199 52.1

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by 7471A - Quality Control

GEL Laboratories, LLC

Batch 1550213 - SW846 7471A Prep

BLANK (1203503152-BLK) Prepared: 03/07/2016 Analyzed: 03/08/2016

Mercury mg/kgND 0.0119 U-

LCS (1203503153-BKS) Prepared: 03/07/2016 Analyzed: 03/08/2016

Mercury mg/kg0.112 0.0112 0.112 80-120100

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702.2102

Lakewood CO 80232

Notes and Definitions 

Ua Sample is Non-Detect.

U Result not detected above the detection limit

QR-03 The RPD value for the sample duplicate or MS/MSD was outside of QC acceptance limits due to matrix 

interference. QC batch accepted based on LCS and/or LCSD recovery and/or RPD values.

QM-07 The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on 

acceptable LCS recovery.

J Greater than the detection limit but less than the reporting limit

BJ Blank contamination. Greater than the detection limit but less than the reporting limit

B Blank contamination

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limitND

All soil results are reported on a wet weight basis. 

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Pinyon

Corinne Wardell

9100 West Jewell Avenue, Suite 200

Lakewood CO 80232

Project Name - Federal Phase II Project Number - 11600702

Attached are your analytical results for Federal Phase II received by Origins Laboratory, Inc.  April 28, 2016.  This project is 

associated with Origins project number   X604294-01.

The analytical results in the following report were analyzed under the guidelines of EPA Methods. These methods are identified as 

follows; "SW" are defined in SW-846, "EPA" are defined in 40CFR part 136 and "SM" are defined in the most current revision of 

Standard Methods For the Examination of Water and Wastewater.

The analytical results apply specifically to the samples and analyses specified per the attached Chain of Custody. As such, this 

report shall not be reproduced except in full, without the written approval of Origin's laboratory.

Unless otherwise noted, the analytical results for all soil samples are reported on a wet weight basis. All analytical analyses were 

performed under NELAP guidelines unless noted by a data qualifier.

Any holding time exceedances, deviations from the method specifications or deviations from Origins Laboratory's Standard

Operating Procedures are outlined in the case narrative.

Thank you for selecting Origins for your analytical needs. Please contact us with any questions concerning this report, or if we can

help with anything at all.

Origins Laboratory, Inc. 

303.433.1322

o-squad@oelabinc.com

May 13, 2016



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Sample ID Laboratory ID Matrix

CROSS REFERENCE REPORT

Date ReceivedDate Sampled 

RW14SS02 (0-5) X604294-01 04/28/2016 09:20Soil April 27, 2016  14:20

RW14SS01 (0-5) X604294-02 04/28/2016 09:20Soil April 27, 2016  16:05

RW31SS01 (0-5) X604294-03 04/28/2016 09:20Soil April 27, 2016  12:07

Sample RW13SS01 changed to RW14SS02 per the phone call from TIm Grenier on 05/02/16.

TCLP Pb added to sample 03 per the email from Corrine Wardell on 05/10/16.

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 2 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

COC Goes Here

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

COC Goes Here

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-01 (Soil)

Origins Laboratory, Inc.

RW14SS02 (0-5)

4/27/2016   2:20:00PM

GRO (TVPH)/DRO (TEPH)by EPA 8015C

04/29/2016 05/05/2016mg/kg B6D2907150.0Gasoline (C6-C10) UaND

" " "" "50.0Diesel (C10-C28) 361

" "59-13179.7 %Surrogate: o-Terphenyl "

PAH by 8270D SIM

05/02/2016 05/02/2016mg/kg 156376640.0271Acenaphthene UND

" "" ""0.0271Acenaphthylene UND

" "" ""0.0271Anthracene UND

" " "" "0.0271Benzo(a)anthracene J0.00813

" "" ""0.0271Benzo(a)pyrene UND

" " "" "0.0271Benzo(b)fluoranthene J0.0122

" " "" "0.0271Benzo(ghi)perylene J0.00678

" "" ""0.0271Benzo(k)fluoranthene UND

" " "" "0.0271Chrysene J0.0244

" "" ""0.0271Dibenzo(a,h)anthracene UND

" " "" "0.0271Fluoranthene J0.0258

" "" ""0.0271Fluorene UND

" "" ""0.0271Indeno(1,2,3-cd)pyrene UND

" "" ""0.0271Naphthalene UND

" " "" "0.0271Phenanthrene 0.0312

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 5 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-01 (Soil)

GEL Laboratories, LLC

RW14SS02 (0-5)

4/27/2016   2:20:00PM

PAH by 8270D SIM

1563766 05/02/2016 05/02/2016mg/kg 40.0271Pyrene 0.0366

" "25-12949 %Surrogate: 5-alpha-Androstane "

Total Metals by 6010C

1563659 04/30/2016 05/02/2016mg/kg 12.91Arsenic 3.96

" " "" "0.485Barium 174

" "" ""0.485Cadmium UND

" " "" "0.485Chromium 11.1

" " "" "0.970Lead 15.1

" " "" "2.91Selenium J0.686

" " "" "0.485Silver J0.122

Total Metals by 7471A

05/02/2016 05/03/2016mg/kg 156386810.0114Mercury UND

VOC by EPA 8260C

04/29/2016 05/03/2016mg/kg B6D290110.00201,1,1,2-Tetrachloroethane UaND

" "" ""0.00201,1,1-Trichloroethane UaND

" "" ""0.00201,1,2,2-Tetrachloroethane UaND

" "" ""0.00201,1,2-Trichloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 6 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-01 (Soil)

Origins Laboratory, Inc.

RW14SS02 (0-5)

4/27/2016   2:20:00PM

VOC by EPA 8260C

04/29/2016 05/03/2016mg/kg B6D290110.00201,1-Dichloroethane UaND

" "" ""0.00201,1-Dichloroethene UaND

" "" ""0.00201,1-Dichloropropene UaND

" "" ""0.00501,2,3-Trichlorobenzene UaND

" "" ""0.00501,2,3-Trichloropropane UaND

" "" ""0.00501,2,4-Trichlorobenzene UaND

" "" ""0.00201,2,4-Trimethylbenzene UaND

" "" ""0.00501,2-Dibromo-3-chloropropane UaND

" "" ""0.00201,2-Dibromoethane (EDB) UaND

" "" ""0.00201,2-Dichlorobenzene UaND

" "" ""0.00201,2-Dichloroethane UaND

" "" ""0.00201,2-Dichloropropane UaND

" "" ""0.00201,3,5-Trimethylbenzene UaND

" "" ""0.00201,3-Dichlorobenzene UaND

" "" ""0.00201,3-Dichloropropane UaND

" "" ""0.00201,4-Dichlorobenzene UaND

" "" ""0.00202,2-Dichloropropane UaND

" "" ""0.01002-Butanone UaND

" "" ""0.00202-Chlorotoluene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 7 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-01 (Soil)

Origins Laboratory, Inc.

RW14SS02 (0-5)

4/27/2016   2:20:00PM

VOC by EPA 8260C

04/29/2016 05/03/2016mg/kg B6D290110.01002-Hexanone UaND

" "" ""0.00204-Chlorotoluene UaND

" "" ""0.00204-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.0020Benzene UaND

" "" ""0.0020Bromobenzene UaND

" "" ""0.0020Bromochloromethane UaND

" "" ""0.0020Bromodichloromethane UaND

" "" ""0.0020Bromoform UaND

" "" ""0.0020Bromomethane UaND

" "" ""0.0050Carbon disulfide UaND

" "" ""0.0020Carbon tetrachloride UaND

" "" ""0.0020Chlorobenzene UaND

" "" ""0.0050Chloroethane UaND

" "" ""0.0020Chloroform UaND

" "" ""0.0020Chloromethane UaND

" "" ""0.0020cis-1,2-Dichloroethene UaND

" "" ""0.0020cis-1,3-Dichloropropene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 8 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-01 (Soil)

Origins Laboratory, Inc.

RW14SS02 (0-5)

4/27/2016   2:20:00PM

VOC by EPA 8260C

04/29/2016 05/03/2016mg/kg B6D290110.0020Dibromochloromethane UaND

" "" ""0.0020Dibromomethane UaND

" "" ""0.0020Ethylbenzene UaND

" "" ""0.0050Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.0020Isopropylbenzene UaND

" "" ""0.0040m,p-Xylene UaND

" "" ""0.0020Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.0020n-Butylbenzene UaND

" "" ""0.0020n-Propylbenzene UaND

" "" ""0.0020o-Xylene UaND

" "" ""0.0020sec-Butylbenzene UaND

" "" ""0.0020Styrene UaND

" "" ""0.0020tert-Butylbenzene UaND

" "" ""0.0020Tetrachloroethene UaND

" "" ""0.0020Toluene UaND

" "" ""0.0020trans-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 9 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-01 (Soil)

Origins Laboratory, Inc.

RW14SS02 (0-5)

4/27/2016   2:20:00PM

VOC by EPA 8260C

04/29/2016 05/03/2016mg/kg B6D290110.0020trans-1,3-Dichloropropene UaND

" "" ""0.0020Trichloroethene UaND

" "" ""0.0030Trichlorofluoromethane UaND

" "" ""0.0020Vinyl chloride UaND

" "70-130109 %Surrogate: 1,2-Dichloroethane-d4 "

" "70-13098.2 %Surrogate: Toluene-d8 "

" "70-130106 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 10 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-02 (Soil)

Origins Laboratory, Inc.

RW14SS01 (0-5)

4/27/2016   4:05:00PM

GRO (TVPH)/DRO (TEPH)by EPA 8015C

04/29/2016 05/05/2016mg/kg B6D2907150.0Gasoline (C6-C10) UaND

" " "" "50.0Diesel (C10-C28) 123

" "59-13191.4 %Surrogate: o-Terphenyl "

PAH by 8270D SIM

05/02/2016 05/02/2016mg/kg 156376640.0306Acenaphthene UND

" "" ""0.0306Acenaphthylene UND

" " "" "0.0306Anthracene J0.00917

" " "" "0.0306Benzo(a)anthracene J0.0138

" " "" "0.0306Benzo(a)pyrene J0.00917

" " "" "0.0306Benzo(b)fluoranthene J0.0199

" " "" "0.0306Benzo(ghi)perylene J0.0122

" "" ""0.0306Benzo(k)fluoranthene UND

" " "" "0.0306Chrysene 0.0351

" "" ""0.0306Dibenzo(a,h)anthracene UND

" " "" "0.0306Fluoranthene 0.0351

" " "" "0.0306Fluorene J0.00917

" "" ""0.0306Indeno(1,2,3-cd)pyrene UND

" " "" "0.0306Naphthalene 0.0351

" " "" "0.0306Phenanthrene 0.0825

" " "" "0.0306Pyrene 0.0611

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 11 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-02 (Soil)

GEL Laboratories, LLC

RW14SS01 (0-5)

4/27/2016   4:05:00PM

PAH by 8270D SIM

15637
66

05/02/201625-12944 %Surrogate: 5-alpha-Androstane 05/02/2016

Total Metals by 6010C

1563659 04/30/2016 05/02/2016mg/kg 13.44Arsenic 4.05

" " "" "0.574Barium 196

" "" ""0.574Cadmium UND

" " "" "0.574Chromium 12.4

" " "" "1.15Lead 10.2

" " "" "3.44Selenium J0.585

" " "" "0.574Silver J0.330

Total Metals by 7471A

1563868 05/02/2016 05/03/2016mg/kg 10.0125Mercury J0.0052

VOC by EPA 8260C

04/29/2016 05/03/2016mg/kg B6D290110.00201,1,1,2-Tetrachloroethane UaND

" "" ""0.00201,1,1-Trichloroethane UaND

" "" ""0.00201,1,2,2-Tetrachloroethane UaND

" "" ""0.00201,1,2-Trichloroethane UaND

" "" ""0.00201,1-Dichloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 12 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-02 (Soil)

Origins Laboratory, Inc.

RW14SS01 (0-5)

4/27/2016   4:05:00PM

VOC by EPA 8260C

04/29/2016 05/03/2016mg/kg B6D290110.00201,1-Dichloroethene UaND

" "" ""0.00201,1-Dichloropropene UaND

" "" ""0.00501,2,3-Trichlorobenzene UaND

" "" ""0.00501,2,3-Trichloropropane UaND

" "" ""0.00501,2,4-Trichlorobenzene UaND

" "" ""0.00201,2,4-Trimethylbenzene UaND

" "" ""0.00501,2-Dibromo-3-chloropropane UaND

" "" ""0.00201,2-Dibromoethane (EDB) UaND

" "" ""0.00201,2-Dichlorobenzene UaND

" "" ""0.00201,2-Dichloroethane UaND

" "" ""0.00201,2-Dichloropropane UaND

" "" ""0.00201,3,5-Trimethylbenzene UaND

" "" ""0.00201,3-Dichlorobenzene UaND

" "" ""0.00201,3-Dichloropropane UaND

" "" ""0.00201,4-Dichlorobenzene UaND

" "" ""0.00202,2-Dichloropropane UaND

" "" ""0.01002-Butanone UaND

" "" ""0.00202-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 13 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-02 (Soil)

Origins Laboratory, Inc.

RW14SS01 (0-5)

4/27/2016   4:05:00PM

VOC by EPA 8260C

04/29/2016 05/03/2016mg/kg B6D290110.00204-Chlorotoluene UaND

" "" ""0.00204-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.0020Benzene UaND

" "" ""0.0020Bromobenzene UaND

" "" ""0.0020Bromochloromethane UaND

" "" ""0.0020Bromodichloromethane UaND

" "" ""0.0020Bromoform UaND

" "" ""0.0020Bromomethane UaND

" "" ""0.0050Carbon disulfide UaND

" "" ""0.0020Carbon tetrachloride UaND

" "" ""0.0020Chlorobenzene UaND

" "" ""0.0050Chloroethane UaND

" "" ""0.0020Chloroform UaND

" "" ""0.0020Chloromethane UaND

" "" ""0.0020cis-1,2-Dichloroethene UaND

" "" ""0.0020cis-1,3-Dichloropropene UaND

" "" ""0.0020Dibromochloromethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 14 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-02 (Soil)

Origins Laboratory, Inc.

RW14SS01 (0-5)

4/27/2016   4:05:00PM

VOC by EPA 8260C

04/29/2016 05/03/2016mg/kg B6D290110.0020Dibromomethane UaND

" "" ""0.0020Ethylbenzene UaND

" "" ""0.0050Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.0020Isopropylbenzene UaND

" "" ""0.0040m,p-Xylene UaND

" "" ""0.0020Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.0020n-Butylbenzene UaND

" "" ""0.0020n-Propylbenzene UaND

" "" ""0.0020o-Xylene UaND

" "" ""0.0020sec-Butylbenzene UaND

" "" ""0.0020Styrene UaND

" "" ""0.0020tert-Butylbenzene UaND

" "" ""0.0020Tetrachloroethene UaND

" "" ""0.0020Toluene UaND

" "" ""0.0020trans-1,2-Dichloroethene UaND

" "" ""0.0020trans-1,3-Dichloropropene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 15 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-02 (Soil)

Origins Laboratory, Inc.

RW14SS01 (0-5)

4/27/2016   4:05:00PM

VOC by EPA 8260C

04/29/2016 05/03/2016mg/kg B6D290110.0020Trichloroethene UaND

" "" ""0.0030Trichlorofluoromethane UaND

" "" ""0.0020Vinyl chloride UaND

" "70-130119 %Surrogate: 1,2-Dichloroethane-d4 "

" "70-13098.3 %Surrogate: Toluene-d8 "

" "70-130104 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 16 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-03 (Soil)

Origins Laboratory, Inc.

RW31SS01 (0-5)

4/27/2016  12:07:00PM

GRO (TVPH)/DRO (TEPH)by EPA 8015C

04/29/2016 05/05/2016mg/kg B6D2907150.0Gasoline (C6-C10) UaND

" " "" "50.0Diesel (C10-C28) 92.5

" "59-13172.9 %Surrogate: o-Terphenyl "

PAH by 8270D SIM

1563766 05/02/2016 05/02/2016mg/kg 40.0293Acenaphthene J0.0103

" "" ""0.0293Acenaphthylene UND

" " "" "0.0293Anthracene J0.019

" " "" "0.0293Benzo(a)anthracene 0.0718

" " "" "0.0293Benzo(a)pyrene 0.0542

" " "" "0.0293Benzo(b)fluoranthene 0.085

" "" ""0.0293Benzo(ghi)perylene UND

" " "" "0.0293Benzo(k)fluoranthene 0.0322

" " "" "0.0293Chrysene 0.104

" "" ""0.0293Dibenzo(a,h)anthracene UND

" " "" "0.0293Fluoranthene 0.127

" "" ""0.0293Fluorene UND

" "" ""0.0293Indeno(1,2,3-cd)pyrene UND

" " "" "0.0293Naphthalene J0.00879

" " "" "0.0293Phenanthrene 0.149

" " "" "0.0293Pyrene 0.186

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 17 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-03 (Soil)

GEL Laboratories, LLC

RW31SS01 (0-5)

4/27/2016  12:07:00PM

PAH by 8270D SIM

15637
66

05/02/201625-12938 %Surrogate: 5-alpha-Androstane 05/02/2016

TCLP Metals by 6010C

1566351 05/11/2016 05/11/2016mg/L 10.100Lead 3.23

Total Metals by 6010C

1563659 04/30/2016 05/02/2016mg/kg 13.08Arsenic 10.1

" " "" "0.513Barium 736

" " "" "0.513Cadmium J0.477

" " "" "0.513Chromium 9.28

" " "" "1.03Copper 238

" " "" "1.03Lead 1620

" " "" "3.08Selenium J1.80

" " "" "0.513Silver 4.44

Total Metals by 7196A

1563760 04/29/2016 05/03/2016mg/kg 104.39Hexavalent Chromium J2.50

Total Metals by 7471A

1563868 05/02/2016 05/03/2016mg/kg 10.0111Mercury 0.0863

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 18 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-03 (Soil)

GEL Laboratories, LLC

RW31SS01 (0-5)

4/27/2016  12:07:00PM

VOC by EPA 8260C

04/29/2016 05/03/2016mg/kg B6D290110.00201,1,1,2-Tetrachloroethane UaND

" "" ""0.00201,1,1-Trichloroethane UaND

" "" ""0.00201,1,2,2-Tetrachloroethane UaND

" "" ""0.00201,1,2-Trichloroethane UaND

" "" ""0.00201,1-Dichloroethane UaND

" "" ""0.00201,1-Dichloroethene UaND

" "" ""0.00201,1-Dichloropropene UaND

" "" ""0.00501,2,3-Trichlorobenzene UaND

" "" ""0.00501,2,3-Trichloropropane UaND

" "" ""0.00501,2,4-Trichlorobenzene UaND

" "" ""0.00201,2,4-Trimethylbenzene UaND

" "" ""0.00501,2-Dibromo-3-chloropropane UaND

" "" ""0.00201,2-Dibromoethane (EDB) UaND

" "" ""0.00201,2-Dichlorobenzene UaND

" "" ""0.00201,2-Dichloroethane UaND

" "" ""0.00201,2-Dichloropropane UaND

" "" ""0.00201,3,5-Trimethylbenzene UaND

" "" ""0.00201,3-Dichlorobenzene UaND

" "" ""0.00201,3-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 19 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-03 (Soil)

Origins Laboratory, Inc.

RW31SS01 (0-5)

4/27/2016  12:07:00PM

VOC by EPA 8260C

04/29/2016 05/03/2016mg/kg B6D290110.00201,4-Dichlorobenzene UaND

" "" ""0.00202,2-Dichloropropane UaND

" "" ""0.01002-Butanone UaND

" "" ""0.00202-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.00204-Chlorotoluene UaND

" "" ""0.00204-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.0020Benzene UaND

" "" ""0.0020Bromobenzene UaND

" "" ""0.0020Bromochloromethane UaND

" "" ""0.0020Bromodichloromethane UaND

" "" ""0.0020Bromoform UaND

" "" ""0.0020Bromomethane UaND

" "" ""0.0050Carbon disulfide UaND

" "" ""0.0020Carbon tetrachloride UaND

" "" ""0.0020Chlorobenzene UaND

" "" ""0.0050Chloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-03 (Soil)

Origins Laboratory, Inc.

RW31SS01 (0-5)

4/27/2016  12:07:00PM

VOC by EPA 8260C

04/29/2016 05/03/2016mg/kg B6D290110.0020Chloroform UaND

" "" ""0.0020Chloromethane UaND

" "" ""0.0020cis-1,2-Dichloroethene UaND

" "" ""0.0020cis-1,3-Dichloropropene UaND

" "" ""0.0020Dibromochloromethane UaND

" "" ""0.0020Dibromomethane UaND

" "" ""0.0020Ethylbenzene UaND

" "" ""0.0050Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.0020Isopropylbenzene UaND

" "" ""0.0040m,p-Xylene UaND

" "" ""0.0020Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.0020n-Butylbenzene UaND

" "" ""0.0020n-Propylbenzene UaND

" "" ""0.0020o-Xylene UaND

" "" ""0.0020sec-Butylbenzene UaND

" "" ""0.0020Styrene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X604294-03 (Soil)

Origins Laboratory, Inc.

RW31SS01 (0-5)

4/27/2016  12:07:00PM

VOC by EPA 8260C

04/29/2016 05/03/2016mg/kg B6D290110.0020tert-Butylbenzene UaND

" "" ""0.0020Tetrachloroethene UaND

" "" ""0.0020Toluene UaND

" "" ""0.0020trans-1,2-Dichloroethene UaND

" "" ""0.0020trans-1,3-Dichloropropene UaND

" "" ""0.0020Trichloroethene UaND

" "" ""0.0030Trichlorofluoromethane UaND

" "" ""0.0020Vinyl chloride UaND

" "70-130106 %Surrogate: 1,2-Dichloroethane-d4 "

" "70-13098.3 %Surrogate: Toluene-d8 "

" "70-130102 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 22 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6D2901 - EPA 5030 (soil)

Blank (B6D2901-BLK1) Prepared: 04/28/2016 Analyzed: 04/29/2016

1,1,1,2-Tetrachloroethane mg/kgND 0.0020 Ua

1,1,1-Trichloroethane "ND 0.0020 Ua

1,1,2,2-Tetrachloroethane "ND 0.0020 Ua

1,1,2-Trichloroethane "ND 0.0020 Ua

1,1-Dichloroethane "ND 0.0020 Ua

1,1-Dichloroethene "ND 0.0020 Ua

1,1-Dichloropropene "ND 0.0020 Ua

1,2,3-Trichlorobenzene "ND 0.0050 Ua

1,2,3-Trichloropropane "ND 0.0050 Ua

1,2,4-Trichlorobenzene "ND 0.0050 Ua

1,2,4-Trimethylbenzene "ND 0.0020 Ua

1,2-Dibromo-3-chloropropane "ND 0.0050 Ua

1,2-Dibromoethane (EDB) "ND 0.0020 Ua

1,2-Dichlorobenzene "ND 0.0020 Ua

1,2-Dichloroethane "ND 0.0020 Ua

1,2-Dichloropropane "ND 0.0020 Ua

1,3,5-Trimethylbenzene "ND 0.0020 Ua

1,3-Dichlorobenzene "ND 0.0020 Ua

1,3-Dichloropropane "ND 0.0020 Ua

1,4-Dichlorobenzene "ND 0.0020 Ua

2,2-Dichloropropane "ND 0.0020 Ua

2-Butanone "ND 0.0100 Ua

2-Chlorotoluene "ND 0.0020 Ua

2-Hexanone "ND 0.0100 Ua

4-Chlorotoluene "ND 0.0020 Ua

4-Isopropyltoluene "ND 0.0020 Ua

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6D2901 - EPA 5030 (soil)

Blank (B6D2901-BLK1) Prepared: 04/28/2016 Analyzed: 04/29/2016

4-Methyl-2-pentanone mg/kgND 0.0100 Ua

Acetone "ND 0.0200 Ua

Benzene "ND 0.0020 Ua

Bromobenzene "ND 0.0020 Ua

Bromochloromethane "ND 0.0020 Ua

Bromodichloromethane "ND 0.0020 Ua

Bromoform "ND 0.0020 Ua

Bromomethane "ND 0.0020 Ua

Carbon disulfide "ND 0.0050 Ua

Carbon tetrachloride "ND 0.0020 Ua

Chlorobenzene "ND 0.0020 Ua

Chloroethane "ND 0.0050 Ua

Chloroform "ND 0.0020 Ua

Chloromethane "ND 0.0020 Ua

cis-1,2-Dichloroethene "ND 0.0020 Ua

cis-1,3-Dichloropropene "ND 0.0020 Ua

Dibromochloromethane "ND 0.0020 Ua

Dibromomethane "ND 0.0020 Ua

Ethylbenzene "ND 0.0020 Ua

Hexachlorobutadiene "ND 0.0050 Ua

Iodomethane "ND 0.0150 Ua

Isopropylbenzene "ND 0.0020 Ua

m,p-Xylene "ND 0.0040 Ua

Methyl tert-Butyl Ether "ND 0.0020 Ua

Methylene Chloride "ND 0.0200 Ua

Naphthalene "ND 0.0100 Ua

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6D2901 - EPA 5030 (soil)

Blank (B6D2901-BLK1) Prepared: 04/28/2016 Analyzed: 04/29/2016

n-Butylbenzene mg/kgND 0.0020 Ua

n-Propylbenzene "ND 0.0020 Ua

o-Xylene "ND 0.0020 Ua

sec-Butylbenzene "ND 0.0020 Ua

Styrene "ND 0.0020 Ua

tert-Butylbenzene "ND 0.0020 Ua

Tetrachloroethene "ND 0.0020 Ua

Toluene "ND 0.0020 Ua

trans-1,2-Dichloroethene "ND 0.0020 Ua

trans-1,3-Dichloropropene "ND 0.0020 Ua

Trichloroethene "ND 0.0020 Ua

Trichlorofluoromethane "ND 0.0030 Ua

Vinyl chloride "ND 0.0020 Ua

ug/L 62.5 70-130Surrogate: 1,2-Dichloroethane-d4 10465

" 62.5 70-130Surrogate: Toluene-d8 96.861

" 62.5 70-130Surrogate: 4-Bromofluorobenzene 10063

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6D2901 - EPA 5030 (soil)

LCS (B6D2901-BS1) Prepared: 04/28/2016 Analyzed: 04/29/2016

1,1,1,2-Tetrachloroethane mg/kg0.0863 0.0020 0.100 70-13086.3

1,1,1-Trichloroethane "0.0875 0.0020 0.100 70-13087.5

1,1,2,2-Tetrachloroethane "0.0835 0.0020 0.100 70-13083.5

1,1,2-Trichloroethane "0.0831 0.0020 0.100 70-13083.1

1,1-Dichloroethane "0.0855 0.0020 0.100 70-13085.5

1,1-Dichloroethene "0.0880 0.0020 0.100 70-13088.0

1,1-Dichloropropene "0.0847 0.0020 0.100 70-13084.7

1,2,3-Trichlorobenzene "0.0802 0.0050 0.100 70-13080.2

1,2,3-Trichloropropane "0.0914 0.0050 0.100 70-13091.4

1,2,4-Trichlorobenzene "0.0767 0.0050 0.100 70-13076.7

1,2,4-Trimethylbenzene "0.0838 0.0020 0.100 70-13083.8

1,2-Dibromo-3-chloropropane "0.0991 0.0050 0.100 70-13099.1

1,2-Dibromoethane (EDB) "0.0838 0.0020 0.100 70-13083.8

1,2-Dichlorobenzene "0.0830 0.0020 0.100 70-13083.0

1,2-Dichloroethane "0.0995 0.0020 0.100 70-13099.5

1,2-Dichloropropane "0.102 0.0020 0.100 70-130102

1,3,5-Trimethylbenzene "0.0841 0.0020 0.100 70-13084.1

1,3-Dichlorobenzene "0.0814 0.0020 0.100 70-13081.4

1,3-Dichloropropane "0.0831 0.0020 0.100 70-13083.1

1,4-Dichlorobenzene "0.0812 0.0020 0.100 70-13081.2

2,2-Dichloropropane "0.0901 0.0020 0.100 70-13090.1

2-Butanone "0.438 0.0100 0.500 70-13087.7

2-Chlorotoluene "0.0836 0.0020 0.100 70-13083.6

2-Hexanone "0.448 0.0100 0.500 70-13089.7

4-Chlorotoluene "0.0835 0.0020 0.100 70-13083.5

4-Isopropyltoluene "0.0832 0.0020 0.100 70-13083.2

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6D2901 - EPA 5030 (soil)

LCS (B6D2901-BS1) Prepared: 04/28/2016 Analyzed: 04/29/2016

4-Methyl-2-pentanone mg/kg0.448 0.0100 0.500 70-13089.7

Acetone "0.465 0.0200 0.500 70-13093.0

Benzene "0.0836 0.0020 0.100 70-13083.6

Bromobenzene "0.0855 0.0020 0.100 70-13085.5

Bromochloromethane "0.0828 0.0020 0.100 70-13082.8

Bromodichloromethane "0.0861 0.0020 0.100 70-13086.1

Bromoform "0.0918 0.0020 0.100 70-13091.8

Bromomethane "0.0953 0.0020 0.100 70-13095.3

Carbon disulfide "0.0849 0.0050 0.100 70-13084.9

Carbon tetrachloride "0.0874 0.0020 0.100 70-13087.4

Chlorobenzene "0.0837 0.0020 0.100 70-13083.7

Chloroethane "0.101 0.0050 0.100 70-130101

Chloroform "0.0836 0.0020 0.100 70-13083.6

Chloromethane "0.0878 0.0020 0.100 70-13087.8

cis-1,2-Dichloroethene "0.0845 0.0020 0.100 70-13084.5

cis-1,3-Dichloropropene "0.0841 0.0020 0.100 70-13084.1

Dibromochloromethane "0.0906 0.0020 0.100 70-13090.6

Dibromomethane "0.0810 0.0020 0.100 70-13081.0

Ethylbenzene "0.104 0.0020 0.100 70-130104

Hexachlorobutadiene "0.0832 0.0050 0.100 70-13083.2

Iodomethane "0.0866 0.0150 0.100 70-13086.6

Isopropylbenzene "0.103 0.0020 0.100 70-130103

m,p-Xylene "0.212 0.0040 0.200 70-130106

Methyl tert-Butyl Ether "0.0932 0.0020 0.100 70-13093.2

Methylene Chloride "0.0956 0.0200 0.100 70-13095.6

Naphthalene "0.0937 0.0100 0.100 70-13093.7

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6D2901 - EPA 5030 (soil)

LCS (B6D2901-BS1) Prepared: 04/28/2016 Analyzed: 04/29/2016

n-Butylbenzene mg/kg0.103 0.0020 0.100 70-130103

n-Propylbenzene "0.103 0.0020 0.100 70-130103

o-Xylene "0.102 0.0020 0.100 70-130102

sec-Butylbenzene "0.104 0.0020 0.100 70-130104

Styrene "0.0852 0.0020 0.100 70-13085.2

tert-Butylbenzene "0.0861 0.0020 0.100 70-13086.1

Tetrachloroethene "0.0966 0.0020 0.100 70-13096.6

Toluene "0.0997 0.0020 0.100 70-13099.7

trans-1,2-Dichloroethene "0.0863 0.0020 0.100 70-13086.3

trans-1,3-Dichloropropene "0.0841 0.0020 0.100 70-13084.1

Trichloroethene "0.0987 0.0020 0.100 70-13098.7

Trichlorofluoromethane "0.0970 0.0030 0.100 70-13097.0

Vinyl chloride "0.100 0.0020 0.100 70-130100

ug/L 62.5 70-130Surrogate: 1,2-Dichloroethane-d4 10566

" 62.5 70-130Surrogate: Toluene-d8 99.762

" 62.5 70-130Surrogate: 4-Bromofluorobenzene 99.762

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6D2901 - EPA 5030 (soil)

Matrix Spike (B6D2901-MS1) Prepared: 04/29/2016 Analyzed: 04/29/2016Source: X604256-01

1,1,1,2-Tetrachloroethane mg/kg0.179 0.0020 0.200 ND 70-13089.4

1,1,1-Trichloroethane "0.172 0.0020 0.200 ND 70-13085.9

1,1,2,2-Tetrachloroethane "0.0056 0.0020 0.200 ND QM-0770-1302.81

1,1,2-Trichloroethane "0.185 0.0020 0.200 ND 70-13092.6

1,1-Dichloroethane "0.179 0.0020 0.200 ND 70-13089.4

1,1-Dichloroethene "0.183 0.0020 0.200 ND 70-13091.6

1,1-Dichloropropene "0.163 0.0020 0.200 ND 70-13081.6

1,2,3-Trichlorobenzene "0.124 0.0050 0.200 ND QM-0770-13061.9

1,2,3-Trichloropropane "0.217 0.0050 0.200 ND 70-130109

1,2,4-Trichlorobenzene "0.121 0.0050 0.200 0.0006 QM-0770-13060.0

1,2,4-Trimethylbenzene "0.150 0.0020 0.200 0.0009 70-13074.7

1,2-Dibromo-3-chloropropane "0.210 0.0050 0.200 ND 70-130105

1,2-Dibromoethane (EDB) "0.190 0.0020 0.200 ND 70-13095.0

1,2-Dichlorobenzene "0.152 0.0020 0.200 ND 70-13075.8

1,2-Dichloroethane "0.221 0.0020 0.200 ND 70-130111

1,2-Dichloropropane "0.226 0.0020 0.200 ND 70-130113

1,3,5-Trimethylbenzene "0.146 0.0020 0.200 0.0004 70-13072.7

1,3-Dichlorobenzene "0.143 0.0020 0.200 ND 70-13071.3

1,3-Dichloropropane "0.191 0.0020 0.200 ND 70-13095.7

1,4-Dichlorobenzene "0.146 0.0020 0.200 ND 70-13073.0

2,2-Dichloropropane "0.198 0.0020 0.200 ND 70-13099.1

2-Butanone "1.10 0.0100 1.00 ND 70-130110

2-Chlorotoluene "0.148 0.0020 0.200 ND 70-13073.9

2-Hexanone "1.12 0.0100 1.00 ND 70-130112

4-Chlorotoluene "0.150 0.0020 0.200 ND 70-13075.2

4-Isopropyltoluene "0.129 0.0020 0.200 ND QM-0770-13064.7

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6D2901 - EPA 5030 (soil)

Matrix Spike (B6D2901-MS1) Prepared: 04/29/2016 Analyzed: 04/29/2016Source: X604256-01

4-Methyl-2-pentanone mg/kg1.12 0.0100 1.00 ND 70-130112

Acetone "1.49 0.0200 1.00 0.102 QM-0770-130139

Benzene "0.171 0.0020 0.200 ND 70-13085.7

Bromobenzene "0.170 0.0020 0.200 ND 70-13085.1

Bromochloromethane "0.182 0.0020 0.200 ND 70-13091.0

Bromodichloromethane "0.185 0.0020 0.200 ND 70-13092.3

Bromoform "0.214 0.0020 0.200 ND 70-130107

Bromomethane "0.192 0.0020 0.200 ND 70-13096.0

Carbon disulfide "0.127 0.0050 0.200 ND QM-0770-13063.6

Carbon tetrachloride "0.166 0.0020 0.200 ND 70-13083.0

Chlorobenzene "0.159 0.0020 0.200 ND 70-13079.3

Chloroethane "0.202 0.0050 0.200 ND 70-130101

Chloroform "0.176 0.0020 0.200 ND 70-13088.2

Chloromethane "0.175 0.0020 0.200 ND 70-13087.5

cis-1,2-Dichloroethene "0.175 0.0020 0.200 ND 70-13087.3

cis-1,3-Dichloropropene "0.183 0.0020 0.200 ND 70-13091.3

Dibromochloromethane "0.200 0.0020 0.200 ND 70-130100

Dibromomethane "0.184 0.0020 0.200 ND 70-13092.0

Ethylbenzene "0.200 0.0020 0.200 ND 70-130100

Hexachlorobutadiene "0.0860 0.0050 0.200 ND QM-0770-13043.0

Iodomethane "0.127 0.0150 0.200 ND QM-0770-13063.5

Isopropylbenzene "0.188 0.0020 0.200 ND 70-13094.0

m,p-Xylene "0.410 0.0040 0.400 ND 70-130103

Methyl tert-Butyl Ether "0.218 0.0020 0.200 ND 70-130109

Methylene Chloride "0.253 0.0200 0.200 0.0183 70-130117

Naphthalene "0.161 0.0100 0.200 ND 70-13080.6

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6D2901 - EPA 5030 (soil)

Matrix Spike (B6D2901-MS1) Prepared: 04/29/2016 Analyzed: 04/29/2016Source: X604256-01

n-Butylbenzene mg/kg0.161 0.0020 0.200 ND 70-13080.6

n-Propylbenzene "0.184 0.0020 0.200 ND 70-13091.9

o-Xylene "0.202 0.0020 0.200 ND 70-130101

sec-Butylbenzene "0.164 0.0020 0.200 ND 70-13082.2

Styrene "0.163 0.0020 0.200 ND 70-13081.4

tert-Butylbenzene "0.145 0.0020 0.200 ND 70-13072.6

Tetrachloroethene "0.177 0.0020 0.200 ND 70-13088.6

Toluene "0.201 0.0020 0.200 ND 70-130100

trans-1,2-Dichloroethene "0.174 0.0020 0.200 ND 70-13087.0

trans-1,3-Dichloropropene "0.183 0.0020 0.200 ND 70-13091.3

Trichloroethene "0.329 0.0020 0.200 ND QM-0770-130164

Trichlorofluoromethane "0.185 0.0030 0.200 ND 70-13092.5

Vinyl chloride "0.189 0.0020 0.200 ND 70-13094.4

ug/L 62.5 70-130Surrogate: 1,2-Dichloroethane-d4 11170

" 62.5 70-130Surrogate: Toluene-d8 10063

" 62.5 70-130Surrogate: 4-Bromofluorobenzene 10365

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6D2901 - EPA 5030 (soil)

Matrix Spike Dup (B6D2901-MSD1) Prepared: 04/29/2016 Analyzed: 04/29/2016Source: X604256-01

1,1,1,2-Tetrachloroethane mg/kg0.157 0.0020 0.200 ND 2070-13078.5 13.0

1,1,1-Trichloroethane "0.162 0.0020 0.200 ND 2070-13080.8 6.17

1,1,2,2-Tetrachloroethane "0.0044 0.0020 0.200 ND 20 QM-0770-1302.18 25.3

1,1,2-Trichloroethane "0.158 0.0020 0.200 ND 2070-13079.0 15.9

1,1-Dichloroethane "0.164 0.0020 0.200 ND 2070-13082.0 8.64

1,1-Dichloroethene "0.171 0.0020 0.200 ND 2070-13085.4 6.92

1,1-Dichloropropene "0.152 0.0020 0.200 ND 2070-13076.2 6.92

1,2,3-Trichlorobenzene "0.119 0.0050 0.200 ND 20 QM-0770-13059.5 3.94

1,2,3-Trichloropropane "0.187 0.0050 0.200 ND 2070-13093.3 15.3

1,2,4-Trichlorobenzene "0.109 0.0050 0.200 0.0006 20 QM-0770-13053.9 10.5

1,2,4-Trimethylbenzene "0.136 0.0020 0.200 0.0009 20 QM-0770-13067.8 9.67

1,2-Dibromo-3-chloropropane "0.185 0.0050 0.200 ND 2070-13092.7 12.7

1,2-Dibromoethane (EDB) "0.173 0.0020 0.200 ND 2070-13086.6 9.21

1,2-Dichlorobenzene "0.137 0.0020 0.200 ND 20 QM-0770-13068.6 10.0

1,2-Dichloroethane "0.203 0.0020 0.200 ND 2070-130102 8.65

1,2-Dichloropropane "0.208 0.0020 0.200 ND 2070-130104 8.45

1,3,5-Trimethylbenzene "0.133 0.0020 0.200 0.0004 20 QM-0770-13066.4 9.03

1,3-Dichlorobenzene "0.129 0.0020 0.200 ND 20 QM-0770-13064.4 10.2

1,3-Dichloropropane "0.173 0.0020 0.200 ND 2070-13086.7 9.89

1,4-Dichlorobenzene "0.132 0.0020 0.200 ND 20 QM-0770-13066.1 9.94

2,2-Dichloropropane "0.184 0.0020 0.200 ND 2070-13091.9 7.55

2-Butanone "0.978 0.0100 1.00 ND 2070-13097.8 12.1

2-Chlorotoluene "0.134 0.0020 0.200 ND 20 QM-0770-13067.1 9.63

2-Hexanone "0.966 0.0100 1.00 ND 2070-13096.6 15.1

4-Chlorotoluene "0.136 0.0020 0.200 ND 20 QM-0770-13068.0 10.1

4-Isopropyltoluene "0.118 0.0020 0.200 ND 20 QM-0770-13059.0 9.20

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6D2901 - EPA 5030 (soil)

Matrix Spike Dup (B6D2901-MSD1) Prepared: 04/29/2016 Analyzed: 04/29/2016Source: X604256-01

4-Methyl-2-pentanone mg/kg0.966 0.0100 1.00 ND 2070-13096.6 15.1

Acetone "1.28 0.0200 1.00 0.102 2070-130118 15.0

Benzene "0.159 0.0020 0.200 ND 2070-13079.4 7.68

Bromobenzene "0.151 0.0020 0.200 ND 2070-13075.4 12.1

Bromochloromethane "0.166 0.0020 0.200 ND 2070-13082.9 9.34

Bromodichloromethane "0.167 0.0020 0.200 ND 2070-13083.5 10.0

Bromoform "0.185 0.0020 0.200 ND 2070-13092.4 14.4

Bromomethane "0.175 0.0020 0.200 ND 2070-13087.7 9.08

Carbon disulfide "0.124 0.0050 0.200 ND 20 QM-0770-13061.8 2.89

Carbon tetrachloride "0.155 0.0020 0.200 ND 2070-13077.5 6.87

Chlorobenzene "0.147 0.0020 0.200 ND 2070-13073.4 7.69

Chloroethane "0.183 0.0050 0.200 ND 2070-13091.6 9.85

Chloroform "0.162 0.0020 0.200 ND 2070-13081.2 8.27

Chloromethane "0.160 0.0020 0.200 ND 2070-13079.9 9.04

cis-1,2-Dichloroethene "0.162 0.0020 0.200 ND 2070-13080.9 7.62

cis-1,3-Dichloropropene "0.168 0.0020 0.200 ND 2070-13084.0 8.28

Dibromochloromethane "0.178 0.0020 0.200 ND 2070-13088.9 12.0

Dibromomethane "0.166 0.0020 0.200 ND 2070-13082.9 10.5

Ethylbenzene "0.181 0.0020 0.200 ND 2070-13090.7 10.0

Hexachlorobutadiene "0.0756 0.0050 0.200 ND 20 QM-0770-13037.8 12.9

Iodomethane "0.120 0.0150 0.200 ND 20 QM-0770-13060.0 5.65

Isopropylbenzene "0.173 0.0020 0.200 ND 2070-13086.3 8.61

m,p-Xylene "0.373 0.0040 0.400 ND 2070-13093.4 9.36

Methyl tert-Butyl Ether "0.201 0.0020 0.200 ND 2070-130100 8.18

Methylene Chloride "0.228 0.0200 0.200 0.0183 2070-130105 10.3

Naphthalene "0.148 0.0100 0.200 ND 2070-13074.1 8.36

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6D2901 - EPA 5030 (soil)

Matrix Spike Dup (B6D2901-MSD1) Prepared: 04/29/2016 Analyzed: 04/29/2016Source: X604256-01

n-Butylbenzene mg/kg0.146 0.0020 0.200 ND 2070-13073.2 9.68

n-Propylbenzene "0.166 0.0020 0.200 ND 2070-13083.2 9.92

o-Xylene "0.184 0.0020 0.200 ND 2070-13091.8 9.72

sec-Butylbenzene "0.151 0.0020 0.200 ND 2070-13075.4 8.63

Styrene "0.147 0.0020 0.200 ND 2070-13073.6 9.98

tert-Butylbenzene "0.133 0.0020 0.200 ND 20 QM-0770-13066.5 8.86

Tetrachloroethene "0.169 0.0020 0.200 ND 2070-13084.3 4.95

Toluene "0.188 0.0020 0.200 ND 2070-13093.8 6.79

trans-1,2-Dichloroethene "0.160 0.0020 0.200 ND 2070-13080.2 8.23

trans-1,3-Dichloropropene "0.168 0.0020 0.200 ND 2070-13084.0 8.28

Trichloroethene "0.298 0.0020 0.200 ND 20 QM-0770-130149 9.97

Trichlorofluoromethane "0.173 0.0030 0.200 ND 2070-13086.4 6.82

Vinyl chloride "0.179 0.0020 0.200 ND 2070-13089.6 5.28

ug/L 62.5 70-130Surrogate: 1,2-Dichloroethane-d4 11069

" 62.5 70-130Surrogate: Toluene-d8 10163

" 62.5 70-130Surrogate: 4-Bromofluorobenzene 10264

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Extractable Petroleum Hydrocarbons by 8015C - Quality Control

Origins Laboratory, Inc.

Batch B6D2907 - EPA 3580

Blank (B6D2907-BLK1) Prepared: 04/29/2016 Analyzed: 05/02/2016

Gasoline (C6-C10) mg/kgND 50.0 Ua

Diesel (C10-C28) "ND 50.0 Ua

" 50.0 59-131Surrogate: o-Terphenyl 81.040

LCS (B6D2907-BS1) Prepared: 04/29/2016 Analyzed: 05/02/2016

Gasoline (C6-C10) mg/kg1090 50.0 1000 59-133109

Diesel (C10-C28) "996 50.0 1000 64-12199.6

" 50.0 59-131Surrogate: o-Terphenyl 99.950

LCS Dup (B6D2907-BSD1) Prepared: 04/29/2016 Analyzed: 05/02/2016

Gasoline (C6-C10) mg/kg951 50.0 1000 2059-13395.1 14.0

Diesel (C10-C28) "864 50.0 1000 2064-12186.4 14.2

" 50.0 59-131Surrogate: o-Terphenyl 82.641

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

TCLP Metals by 6010C - Quality Control

GEL Laboratories, LLC

Batch 1566351 - SW846 3010A

MS (1203545619 S) Prepared: 05/11/2016 Analyzed: 05/11/2016Source: X604294-03

Lead mg/L8.16 0.100 5.00 3.23 75-12598.5

TB (1203545620-BLK) Prepared: 05/11/2016 Analyzed: 05/11/2016

Lead mg/L0.0575 0.100 J-

BLANK (1203546062-BLK) Prepared: 05/11/2016 Analyzed: 05/11/2016

Lead mg/L0.0563 0.100 J-

LCS (1203546063-BKS) Prepared: 05/11/2016 Analyzed: 05/11/2016

Lead mg/L4.99 0.100 5.00 80-12099.7

DUP (1203546064 D) Prepared: 05/11/2016 Analyzed: 05/11/2016Source: X604294-03

Lead mg/L3.17 0.100 3.23 200-20 1.93

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

PAH by 8270D SIM - Quality Control

GEL Laboratories, LLC

Batch 1563766 - SW846 3541

BLANK (1203539097-BLK) Prepared: 05/02/2016 Analyzed: 05/02/2016

Fluoranthene mg/kgND 0.00666 U-

Acenaphthene "ND 0.00666 U-

Anthracene "ND 0.00666 U-

Benzo(a)anthracene "ND 0.00666 U-

Benzo(a)pyrene "ND 0.00666 U-

Benzo(b)fluoranthene "ND 0.00666 U-

Benzo(ghi)perylene "ND 0.00666 U-

Benzo(k)fluoranthene "ND 0.00666 U-

Dibenzo(a,h)anthracene "ND 0.00666 U-

Fluorene "ND 0.00666 U-

Indeno(1,2,3-cd)pyrene "ND 0.00666 U-

Naphthalene "ND 0.00666 U-

Phenanthrene "ND 0.00666 U-

Pyrene "ND 0.00666 U-

Chrysene "ND 0.00666 U-

Acenaphthylene "ND 0.00666 U-

" 0.167 25-129Surrogate: 5-alpha-Androstane 540.0903

LCS (1203539098-BKS) Prepared: 05/02/2016 Analyzed: 05/02/2016

Benzo(k)fluoranthene mg/kg0.184 0.00666 0.333 38-11355

Pyrene "0.225 0.00666 0.333 28-10868

Acenaphthene "0.253 0.00666 0.333 37-10076

Benzo(b)fluoranthene "0.190 0.00666 0.333 34-11957

Anthracene "0.243 0.00666 0.333 37-10773

Benzo(a)pyrene "0.192 0.00666 0.333 35-11758

Acenaphthylene "0.248 0.00666 0.333 34-10975

Benzo(ghi)perylene "0.188 0.00666 0.333 23-12357

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell
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Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

PAH by 8270D SIM - Quality Control

GEL Laboratories, LLC

Batch 1563766 - SW846 3541

LCS (1203539098-BKS) Prepared: 05/02/2016 Analyzed: 05/02/2016

Chrysene mg/kg0.259 0.00666 0.333 36-10478

Dibenzo(a,h)anthracene "0.211 0.00666 0.333 29-13363

Fluoranthene "0.268 0.00666 0.333 39-11380

Fluorene "0.257 0.00666 0.333 36-10977

Indeno(1,2,3-cd)pyrene "0.200 0.00666 0.333 31-12760

Naphthalene "0.251 0.00666 0.333 38-10175

Phenanthrene "0.266 0.00666 0.333 37-10080

Benzo(a)anthracene "0.251 0.00666 0.333 36-10876

" 0.166 25-129Surrogate: 5-alpha-Androstane 560.0932

MS (1203539099 S) Prepared: 05/02/2016 Analyzed: 05/02/2016Source: X604294-02

Benzo(a)anthracene mg/kg0.255 0.0309 0.386 0.0138 23-12462

Benzo(ghi)perylene "0.140 0.0309 0.386 0.0122 18-11833

Acenaphthylene "0.273 0.0309 0.386 <0.00772 19-11671

Dibenzo(a,h)anthracene "0.182 0.0309 0.386 <0.00772 12-13247

Acenaphthene "0.286 0.0309 0.386 <0.00772 18-11574

Anthracene "0.289 0.0309 0.386 0.00917 23-11572

Benzo(b)fluoranthene "0.207 0.0309 0.386 0.0199 20-13448

Chrysene "0.307 0.0309 0.386 0.0351 18-12170

Benzo(a)pyrene "0.185 0.0309 0.386 0.00917 20-13046

Fluoranthene "0.199 0.0309 0.386 0.0351 21-12442

Fluorene "0.293 0.0309 0.386 0.00917 21-11874

Indeno(1,2,3-cd)pyrene "0.159 0.0309 0.386 <0.00772 11-13041

Naphthalene "0.276 0.0309 0.386 0.0351 14-11462

Phenanthrene "0.347 0.0309 0.386 0.0825 24-10669

Pyrene "0.449 0.0309 0.386 0.0611 16-122101

Benzo(k)fluoranthene "0.204 0.0309 0.386 <0.00772 23-12853

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

PAH by 8270D SIM - Quality Control

GEL Laboratories, LLC

Batch 1563766 - SW846 3541

MS (1203539099 S) Prepared: 05/02/2016 Analyzed: 05/02/2016Source: X604294-02

mg/kg 0.193 0.0841 25-129Surrogate: 5-alpha-Androstane 380.0741

MSD (1203539100 SD) Prepared: 05/02/2016 Analyzed: 05/02/2016Source: X604294-02

Benzo(k)fluoranthene mg/kg0.218 0.0309 0.386 <0.00773 3023-12856 7

Benzo(ghi)perylene "0.121 0.0309 0.386 0.0122 3018-11828 15

Benzo(b)fluoranthene "0.210 0.0309 0.386 0.0199 3020-13449 2

Benzo(a)pyrene "0.199 0.0309 0.386 0.00917 3020-13049 7

Benzo(a)anthracene "0.263 0.0309 0.386 0.0138 3023-12464 3

Anthracene "0.300 0.0309 0.386 0.00917 3023-11575 4

Pyrene "0.434 0.0309 0.386 0.0611 3016-12297 3

Acenaphthene "0.298 0.0309 0.386 <0.00773 3018-11577 4

Chrysene "0.305 0.0309 0.386 0.0351 3018-12170 1

Dibenzo(a,h)anthracene "0.195 0.0309 0.386 <0.00773 3012-13250 7

Fluoranthene "0.213 0.0309 0.386 0.0351 3021-12446 7

Fluorene "0.305 0.0309 0.386 0.00917 3021-11876 4

Indeno(1,2,3-cd)pyrene "0.128 0.0309 0.386 <0.00773 3011-13033 21

Naphthalene "0.281 0.0309 0.386 0.0351 3014-11464 2

Phenanthrene "0.337 0.0309 0.386 0.0825 3024-10666 3

Acenaphthylene "0.289 0.0309 0.386 <0.00773 3019-11675 6

" 0.193 0.0841 25-129Surrogate: 5-alpha-Androstane 400.0773

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by 6010C - Quality Control

GEL Laboratories, LLC

Batch 1563659 - SW846 3050B

BLANK (1203538867-BLK) Prepared: 04/30/2016 Analyzed: 05/02/2016

Lead mg/kgND 0.988 U-

Arsenic "ND 2.96 U-

Barium "ND 0.494 U-

Cadmium "ND 0.494 U-

Copper "ND 0.988 U-

Selenium "ND 2.96 U-

Silver "ND 0.494 U-

Chromium "ND 0.494 U-

LCS (1203538868-BKS) Prepared: 04/30/2016 Analyzed: 05/02/2016

Chromium mg/kg44.6 0.465 46.5 80-12096

Arsenic "44.5 2.79 46.5 80-12095.7

Barium "45.2 0.465 46.5 80-12097.2

Cadmium "44.8 0.465 46.5 80-12096.4

Copper "45.9 0.929 46.5 80-12098.7

Selenium "42.1 2.79 46.5 80-12090.6

Silver "43.7 0.465 46.5 80-12094

Lead "44.9 0.929 46.5 80-12096.6

DUP (1203538869 D) Prepared: 04/30/2016 Analyzed: 05/02/2016Source: 396300001

Cadmium mg/kgND 0.508 <0.102 20 U0-20 4.56

Barium "35.3 0.508 26.0 200-20 30.2

Chromium "3.84 0.508 2.98 200-20 25.4

Copper "3.36 1.02 3.10 200-20 7.98

Lead "7.91 1.02 4.04 200-20 64.7

Silver "ND 0.508 <0.102 20 U0-20 41.9

Arsenic "1.59 3.05 1.23 20 J0-20 25.6

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by 6010C - Quality Control

GEL Laboratories, LLC

Batch 1563659 - SW846 3050B

DUP (1203538869 D) Prepared: 04/30/2016 Analyzed: 05/02/2016Source: 396300001

Selenium mg/kgND 3.05 <0.508 20 U0-20 152

MS (1203538870 S) Prepared: 04/30/2016 Analyzed: 05/02/2016Source: 396300001

Silver mg/kg50.2 0.511 51.1 <0.102 75-12598.3

Arsenic "51.7 3.06 51.1 1.23 75-12598.8

Barium "76.1 0.511 51.1 26.0 75-12598.1

Cadmium "50.9 0.511 51.1 <0.102 75-12599.6

Chromium "53.6 0.511 51.1 2.98 75-12599.2

Copper "56.9 1.02 51.1 3.10 75-125105

Lead "56.2 1.02 51.1 4.04 75-125102

Selenium "48.6 3.06 51.1 <0.511 75-12595.1

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by 7196A - Quality Control

GEL Laboratories, LLC

Batch 1563760 - SW846 3060A

BLANK (1203539082-BLK) Prepared: 04/29/2016 Analyzed: 05/03/2016

Hexavalent Chromium mg/kgND 0.396 U-

LCS (1203539083-BKS) Prepared: 04/29/2016 Analyzed: 05/03/2016

Hexavalent Chromium mg/kg3.76 0.399 3.99 80-12094.2

ILCS (1203539084-ILCS) Prepared: 04/29/2016 Analyzed: 05/03/2016

Hexavalent Chromium mg/kg6.50 0.399 7.97 80-12081.5

DUP (1203539133 D) Prepared: 04/29/2016 Analyzed: 05/03/2016Source: X604294-03

Hexavalent Chromium mg/kgND 4.39 2.50 50 U0-50 86.5

MS (1203539136 S) Prepared: 04/29/2016 Analyzed: 05/03/2016Source: X604294-03

Hexavalent Chromium mg/kg5.00 4.37 4.37 2.50 75-12557.2

MSD (1203539137 SD) Prepared: 04/29/2016 Analyzed: 05/03/2016Source: X604294-03

Hexavalent Chromium mg/kg4.02 4.40 4.40 2.50 30 J75-12534.6 21.7

PS (1203540103 S) Prepared: 04/29/2016 Analyzed: 05/03/2016Source: X604294-03

Hexavalent Chromium mg/kg2.50 0.110 0.100 85-115222

PSD (1203540104 SD) Prepared: 04/29/2016 Analyzed: 05/03/2016Source: X604294-03

Hexavalent Chromium mg/kg2.59 0.110 0.100 3085-115230 3.47

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by 7471A - Quality Control

GEL Laboratories, LLC

Batch 1563868 - SW846 7471A Prep

BLANK (1203539371-BLK) Prepared: 05/02/2016 Analyzed: 05/03/2016

Mercury mg/kgND 0.0114 U-

LCS (1203539372-BKS) Prepared: 05/02/2016 Analyzed: 05/03/2016

Mercury mg/kg0.119 0.0118 0.118 80-120101

DUP (1203539373 D) Prepared: 05/02/2016 Analyzed: 05/03/2016Source: X604294-01

Mercury mg/kgND 0.0114 <0.00383 20 U0-20 65.2

MS (1203539374 S) Prepared: 05/02/2016 Analyzed: 05/03/2016Source: X604294-01

Mercury mg/kg0.127 0.0122 0.122 <0.00409 80-120103

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal Phase II

Project Number:  11600702

Lakewood CO 80232

Notes and Definitions 

Ua Sample is Non-Detect.

U Result not detected above the detection limit

QM-07 The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on 

acceptable LCS recovery.

J Greater than the detection limit but less than the reporting limit

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limitND

All soil results are reported at a wet weight basis. 

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Pinyon

Corinne Wardell

9100 West Jewell Avenue, Suite 200

Lakewood CO 80232

Project Name - 710 Federal Project Number - 11600702

Attached are your analytical results for 710 Federal received by Origins Laboratory, Inc.  June 23, 2016.  This project is 

associated with Origins project number   X606280-01.

The analytical results in the following report were analyzed under the guidelines of EPA Methods. These methods are identified as 

follows; "SW" are defined in SW-846, "EPA" are defined in 40CFR part 136 and "SM" are defined in the most current revision of 

Standard Methods For the Examination of Water and Wastewater.

The analytical results apply specifically to the samples and analyses specified per the attached Chain of Custody. As such, this 

report shall not be reproduced except in full, without the written approval of Origin's laboratory.

Unless otherwise noted, the analytical results for all soil samples are reported on a wet weight basis. All analytical analyses were 

performed under NELAP guidelines unless noted by a data qualifier.

Any holding time exceedances, deviations from the method specifications or deviations from Origins Laboratory's Standard

Operating Procedures are outlined in the case narrative.

Thank you for selecting Origins for your analytical needs. Please contact us with any questions concerning this report, or if we can

help with anything at all.

Origins Laboratory, Inc. 

303.433.1322

o-squad@oelabinc.com

June 28, 2016



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

Sample ID Laboratory ID Matrix

CROSS REFERENCE REPORT

Date ReceivedDate Sampled 

RW02-SS02R-6-8 X606280-01 06/23/2016 16:15Soil June 22, 2016  11:00

RW02-SS02R-23-25 X606280-02 06/23/2016 16:15Soil June 22, 2016  11:05

RW02-SS03R-6-8 X606280-03 06/23/2016 16:15Soil June 22, 2016  12:05

RW02-SS03R-16-18 X606280-04 06/23/2016 16:15Soil June 22, 2016  12:10

RW02-SS05R-15-17 X606280-05 06/23/2016 16:15Soil June 22, 2016  13:15

RW02-SS05R-22-24 X606280-06 06/23/2016 16:15Soil June 22, 2016  13:20

RW02-SS04R-10-12 X606280-07 06/23/2016 16:15Soil June 22, 2016  14:40

RW02-SS04R-17.5-20 X606280-08 06/23/2016 16:15Soil June 22, 2016  14:45

RW02-SS01R-6-8 X606280-09 06/23/2016 16:15Soil June 22, 2016  15:50

RW02-SS01R-20-22 X606280-10 06/23/2016 16:15Soil June 22, 2016  15:55

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

COC Goes Here

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 3 of 71



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

COC Goes Here

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-01 (Soil)

GEL Laboratories, LLC

RW02-SS02R-6-8

6/22/2016  11:00:00AM

Min Detection 
Limit

Total Metals by 6010C

1577254 06/24/2016 06/27/2016mg/kg dry 13.36Arsenic 4.73 0.559

" " "" "0.559Barium 310 0.112

" "" ""0.559Cadmium UND 0.112

" " "" "0.559Chromium 11.3 0.168

" " "" "1.12Lead 6.77 0.369

" " "" "3.36Selenium J0.824 0.559

" " "" "0.559Silver J0.183 0.112

Total Metals by 7471A

1577058 " 06/27/2016mg/kg dry 10.013Mercury J0.00698 0.00437

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002001,1,1,2-Tetrachloroethane UaND

" "" ""0.002001,1,1-Trichloroethane UaND

" "" ""0.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-01 (Soil)

Origins Laboratory, Inc.

RW02-SS02R-6-8

6/22/2016  11:00:00AM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

" "" ""0.01002-Butanone UaND

" "" ""0.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.00200Benzene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-01 (Soil)

Origins Laboratory, Inc.

RW02-SS02R-6-8

6/22/2016  11:00:00AM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

" "" ""0.00200cis-1,3-Dichloropropene UaND

" "" ""0.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-01 (Soil)

Origins Laboratory, Inc.

RW02-SS02R-6-8

6/22/2016  11:00:00AM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

" "" ""0.00200trans-1,3-Dichloropropene UaND

" "" ""0.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130103 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13097.9 %Surrogate: Toluene-d8 "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 8 of 71



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-01 (Soil)

Origins Laboratory, Inc.

RW02-SS02R-6-8

6/22/2016  11:00:00AM

Min Detection 
Limit

VOC by EPA 8260C

B6F24
03

06/24/201670-130110 %Surrogate: 4-Bromofluorobenzene 06/24/2016

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-02 (Soil)

Origins Laboratory, Inc.

RW02-SS02R-23-25

6/22/2016  11:05:00AM

Min Detection 
Limit

GRO (TVPH)/DRO (TEPH)by EPA 8015C

06/24/2016 06/24/2016mg/kg B6F2404150.0Gasoline (C6-C10) UaND

" "" ""50.0Diesel (C10-C28) UaND

" "59-13161.7 %Surrogate: o-Terphenyl "

Total Metals by 6010C

1577254 06/24/2016 06/27/2016mg/kg dry 13.62Arsenic 4.38 0.604

" " "" "0.604Barium 249 0.121

" "" ""0.604Cadmium UND 0.121

" " "" "0.604Chromium 11.9 0.181

" " "" "1.21Lead 11.6 0.398

" "" ""3.62Selenium UND 0.604

" " "" "0.604Silver J0.251 0.121

Total Metals by 7471A

1577058 " 06/27/2016mg/kg dry 10.0145Mercury J0.00856 0.00486

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002001,1,1,2-Tetrachloroethane UaND

" "" ""0.002001,1,1-Trichloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-02 (Soil)

Origins Laboratory, Inc.

RW02-SS02R-23-25

6/22/2016  11:05:00AM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

" "" ""0.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

" "" ""0.01002-Butanone UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-02 (Soil)

Origins Laboratory, Inc.

RW02-SS02R-23-25

6/22/2016  11:05:00AM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.00200Benzene UaND

" "" ""0.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

" "" ""0.00200cis-1,3-Dichloropropene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-02 (Soil)

Origins Laboratory, Inc.

RW02-SS02R-23-25

6/22/2016  11:05:00AM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

" "" ""0.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

" "" ""0.00200trans-1,3-Dichloropropene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-02 (Soil)

Origins Laboratory, Inc.

RW02-SS02R-23-25

6/22/2016  11:05:00AM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130103 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13097.0 %Surrogate: Toluene-d8 "
" "70-130110 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-03 (Soil)

GEL Laboratories, LLC

RW02-SS03R-6-8

6/22/2016  12:05:00PM

Min Detection 
Limit

Total Metals by 6010C

1577254 06/24/2016 06/27/2016mg/kg dry 13.37Arsenic 4.46 0.561

" " "" "0.561Barium 229 0.112

" " "" "0.561Cadmium J0.140 0.112

" " "" "0.561Chromium 13.5 0.168

" " "" "1.12Lead 9.75 0.371

" "" ""3.37Selenium UND 0.561

" " "" "0.561Silver J0.170 0.112

Total Metals by 7471A

1577058 " 06/27/2016mg/kg dry 10.0135Mercury J0.00625 0.00451

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002001,1,1,2-Tetrachloroethane UaND

" "" ""0.002001,1,1-Trichloroethane UaND

" "" ""0.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-03 (Soil)

Origins Laboratory, Inc.

RW02-SS03R-6-8

6/22/2016  12:05:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

" "" ""0.01002-Butanone UaND

" "" ""0.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.00200Benzene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-03 (Soil)

Origins Laboratory, Inc.

RW02-SS03R-6-8

6/22/2016  12:05:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

" "" ""0.00200cis-1,3-Dichloropropene UaND

" "" ""0.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-03 (Soil)

Origins Laboratory, Inc.

RW02-SS03R-6-8

6/22/2016  12:05:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

" "" ""0.00200trans-1,3-Dichloropropene UaND

" "" ""0.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130104 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13097.4 %Surrogate: Toluene-d8 "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-03 (Soil)

Origins Laboratory, Inc.

RW02-SS03R-6-8

6/22/2016  12:05:00PM

Min Detection 
Limit

VOC by EPA 8260C

B6F24
03

06/24/201670-130112 %Surrogate: 4-Bromofluorobenzene 06/24/2016

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-04 (Soil)

Origins Laboratory, Inc.

RW02-SS03R-16-18

6/22/2016  12:10:00PM

Min Detection 
Limit

GRO (TVPH)/DRO (TEPH)by EPA 8015C

06/24/2016 06/24/2016mg/kg B6F2404150.0Gasoline (C6-C10) UaND

" "" ""50.0Diesel (C10-C28) UaND

" "59-13165.1 %Surrogate: o-Terphenyl "

Total Metals by 6010C

1577254 06/24/2016 06/27/2016mg/kg dry 13.39Arsenic 6.09 0.565

" " "" "0.565Barium 361 0.113

" "" ""0.565Cadmium UND 0.113

" " "" 105.65Chromium 6.69 1.70

" " "" 11.13Lead 7.07 0.373

" " "" "3.39Selenium J0.895 0.565

" " "" "0.565Silver J0.125 0.113

Total Metals by 7471A

1577058 " 06/27/2016mg/kg dry 10.0127Mercury J0.00768 0.00425

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002001,1,1,2-Tetrachloroethane UaND

" "" ""0.002001,1,1-Trichloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-04 (Soil)

Origins Laboratory, Inc.

RW02-SS03R-16-18

6/22/2016  12:10:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

" "" ""0.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

" "" ""0.01002-Butanone UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-04 (Soil)

Origins Laboratory, Inc.

RW02-SS03R-16-18

6/22/2016  12:10:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.00200Benzene UaND

" "" ""0.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

" "" ""0.00200cis-1,3-Dichloropropene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-04 (Soil)

Origins Laboratory, Inc.

RW02-SS03R-16-18

6/22/2016  12:10:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

" "" ""0.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

" "" ""0.00200trans-1,3-Dichloropropene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-04 (Soil)

Origins Laboratory, Inc.

RW02-SS03R-16-18

6/22/2016  12:10:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130101 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13096.5 %Surrogate: Toluene-d8 "
" "70-130110 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-05 (Soil)

Origins Laboratory, Inc.

RW02-SS05R-15-17

6/22/2016   1:15:00PM

Min Detection 
Limit

GRO (TVPH)/DRO (TEPH)by EPA 8015C

06/24/2016 06/24/2016mg/kg B6F2404150.0Gasoline (C6-C10) UaND

" "" ""50.0Diesel (C10-C28) UaND

" "59-13165.6 %Surrogate: o-Terphenyl "

Total Metals by 6010C

1577254 06/24/2016 06/27/2016mg/kg dry 13.30Arsenic 3.71 0.550

" " "" "0.550Barium 430 0.110

" "" ""0.550Cadmium UND 0.110

" " "" "0.550Chromium 8.53 0.165

" " "" "1.10Lead 6.86 0.363

" "" ""3.30Selenium UND 0.550

" " "" "0.550Silver J0.136 0.110

Total Metals by 7471A

1577058 " 06/27/2016mg/kg dry 10.0124Mercury J0.00619 0.00415

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002001,1,1,2-Tetrachloroethane UaND

" "" ""0.002001,1,1-Trichloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-05 (Soil)

Origins Laboratory, Inc.

RW02-SS05R-15-17

6/22/2016   1:15:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

" "" ""0.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

" "" ""0.01002-Butanone UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-05 (Soil)

Origins Laboratory, Inc.

RW02-SS05R-15-17

6/22/2016   1:15:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.00200Benzene UaND

" "" ""0.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

" "" ""0.00200cis-1,3-Dichloropropene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-05 (Soil)

Origins Laboratory, Inc.

RW02-SS05R-15-17

6/22/2016   1:15:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

" "" ""0.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

" "" ""0.00200trans-1,3-Dichloropropene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-05 (Soil)

Origins Laboratory, Inc.

RW02-SS05R-15-17

6/22/2016   1:15:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130103 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13098.1 %Surrogate: Toluene-d8 "
" "70-130111 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 29 of 71



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-06 (Soil)

Origins Laboratory, Inc.

RW02-SS05R-22-24

6/22/2016   1:20:00PM

Min Detection 
Limit

GRO (TVPH)/DRO (TEPH)by EPA 8015C

06/24/2016 06/24/2016mg/kg B6F2404150.0Gasoline (C6-C10) UaND

" "" ""50.0Diesel (C10-C28) UaND

" "59-13163.9 %Surrogate: o-Terphenyl "

Total Metals by 6010C

1577254 06/24/2016 06/27/2016mg/kg dry 13.67Arsenic 3.67 0.611

" " "" "0.611Barium 72.4 0.122

" "" ""0.611Cadmium UND 0.122

" " "" "0.611Chromium 10.9 0.183

" " "" "1.22Lead 13.9 0.403

" "" ""3.67Selenium UND 0.611

" "" ""0.611Silver UND 0.122

Total Metals by 7471A

1577058 " 06/27/2016mg/kg dry 10.0147Mercury J0.00942 0.00493

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002001,1,1,2-Tetrachloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-06 (Soil)

Origins Laboratory, Inc.

RW02-SS05R-22-24

6/22/2016   1:20:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002001,1,1-Trichloroethane UaND

" "" ""0.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

" "" ""0.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-06 (Soil)

Origins Laboratory, Inc.

RW02-SS05R-22-24

6/22/2016   1:20:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.01002-Butanone UaND

" "" ""0.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.00200Benzene UaND

" "" ""0.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-06 (Soil)

Origins Laboratory, Inc.

RW02-SS05R-22-24

6/22/2016   1:20:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200cis-1,3-Dichloropropene UaND

" "" ""0.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

" "" ""0.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-06 (Soil)

Origins Laboratory, Inc.

RW02-SS05R-22-24

6/22/2016   1:20:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200trans-1,3-Dichloropropene UaND

" "" ""0.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130108 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13094.8 %Surrogate: Toluene-d8 "
" "70-130111 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-07 (Soil)

GEL Laboratories, LLC

RW02-SS04R-10-12

6/22/2016   2:40:00PM

Min Detection 
Limit

Total Metals by 6010C

1577254 06/24/2016 06/27/2016mg/kg dry 13.09Arsenic 4.29 0.516

" " "" "0.516Barium 310 0.103

" " "" "0.516Cadmium J0.117 0.103

" " "" "0.516Chromium 13.2 0.155

" " "" "1.03Lead 9.41 0.340

" "" ""3.09Selenium UND 0.516

" " "" "0.516Silver J0.130 0.103

Total Metals by 7471A

1577058 " 06/27/2016mg/kg dry 10.0127Mercury J0.00685 0.00425

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002001,1,1,2-Tetrachloroethane UaND

" "" ""0.002001,1,1-Trichloroethane UaND

" "" ""0.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-07 (Soil)

Origins Laboratory, Inc.

RW02-SS04R-10-12

6/22/2016   2:40:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

" "" ""0.01002-Butanone UaND

" "" ""0.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.00200Benzene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-07 (Soil)

Origins Laboratory, Inc.

RW02-SS04R-10-12

6/22/2016   2:40:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

" "" ""0.00200cis-1,3-Dichloropropene UaND

" "" ""0.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-07 (Soil)

Origins Laboratory, Inc.

RW02-SS04R-10-12

6/22/2016   2:40:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

" "" ""0.00200trans-1,3-Dichloropropene UaND

" "" ""0.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130108 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13097.2 %Surrogate: Toluene-d8 "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-07 (Soil)

Origins Laboratory, Inc.

RW02-SS04R-10-12

6/22/2016   2:40:00PM

Min Detection 
Limit

VOC by EPA 8260C

B6F24
03

06/24/201670-130109 %Surrogate: 4-Bromofluorobenzene 06/24/2016

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-08 (Soil)

Origins Laboratory, Inc.

RW02-SS04R-17.5-20

6/22/2016   2:45:00PM

Min Detection 
Limit

GRO (TVPH)/DRO (TEPH)by EPA 8015C

06/24/2016 06/24/2016mg/kg B6F2404150.0Gasoline (C6-C10) UaND

" "" ""50.0Diesel (C10-C28) UaND

" "59-13164.1 %Surrogate: o-Terphenyl "

Total Metals by 6010C

1577254 06/24/2016 06/27/2016mg/kg dry 13.17Arsenic 3.87 0.529

" " "" "0.529Barium 378 0.106

" " "" "0.529Cadmium J0.129 0.106

" " "" "0.529Chromium 9.95 0.159

" " "" "1.06Lead 7.25 0.349

" "" ""3.17Selenium UND 0.529

" "" ""0.529Silver UND 0.106

Total Metals by 7471A

1577058 " 06/27/2016mg/kg dry 10.012Mercury J0.00539 0.00401

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002001,1,1,2-Tetrachloroethane UaND

" "" ""0.002001,1,1-Trichloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-08 (Soil)

Origins Laboratory, Inc.

RW02-SS04R-17.5-20

6/22/2016   2:45:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

" "" ""0.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

" "" ""0.01002-Butanone UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-08 (Soil)

Origins Laboratory, Inc.

RW02-SS04R-17.5-20

6/22/2016   2:45:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.00200Benzene UaND

" "" ""0.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

" "" ""0.00200cis-1,3-Dichloropropene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-08 (Soil)

Origins Laboratory, Inc.

RW02-SS04R-17.5-20

6/22/2016   2:45:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

" "" ""0.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

" "" ""0.00200trans-1,3-Dichloropropene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-08 (Soil)

Origins Laboratory, Inc.

RW02-SS04R-17.5-20

6/22/2016   2:45:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130103 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13096.3 %Surrogate: Toluene-d8 "
" "70-130111 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-09 (Soil)

GEL Laboratories, LLC

RW02-SS01R-6-8

6/22/2016   3:50:00PM

Min Detection 
Limit

Total Metals by 6010C

1577254 06/24/2016 06/27/2016mg/kg dry 13.09Arsenic 4.84 0.515

" " "" "0.515Barium 316 0.103

" " "" "0.515Cadmium J0.178 0.103

" " "" "0.515Chromium 9.62 0.154

" " "" "1.03Lead 6.92 0.340

" "" ""3.09Selenium UND 0.515

" " "" "0.515Silver J0.143 0.103

Total Metals by 7471A

1577058 " 06/27/2016mg/kg dry 10.0126Mercury J0.00756 0.00422

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002001,1,1,2-Tetrachloroethane UaND

" "" ""0.002001,1,1-Trichloroethane UaND

" "" ""0.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-09 (Soil)

Origins Laboratory, Inc.

RW02-SS01R-6-8

6/22/2016   3:50:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

" "" ""0.01002-Butanone UaND

" "" ""0.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.00200Benzene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-09 (Soil)

Origins Laboratory, Inc.

RW02-SS01R-6-8

6/22/2016   3:50:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

" "" ""0.00200cis-1,3-Dichloropropene UaND

" "" ""0.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-09 (Soil)

Origins Laboratory, Inc.

RW02-SS01R-6-8

6/22/2016   3:50:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

" "" ""0.00200trans-1,3-Dichloropropene UaND

" "" ""0.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130106 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13097.2 %Surrogate: Toluene-d8 "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-09 (Soil)

Origins Laboratory, Inc.

RW02-SS01R-6-8

6/22/2016   3:50:00PM

Min Detection 
Limit

VOC by EPA 8260C

B6F24
03

06/24/201670-130108 %Surrogate: 4-Bromofluorobenzene 06/24/2016

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-10 (Soil)

Origins Laboratory, Inc.

RW02-SS01R-20-22

6/22/2016   3:55:00PM

Min Detection 
Limit

GRO (TVPH)/DRO (TEPH)by EPA 8015C

06/24/2016 06/24/2016mg/kg B6F2404150.0Gasoline (C6-C10) UaND

" "" ""50.0Diesel (C10-C28) UaND

" "59-13169.1 %Surrogate: o-Terphenyl "

Total Metals by 6010C

1577254 06/24/2016 06/27/2016mg/kg dry 13.82Arsenic 3.92 0.636

" " "" "0.636Barium 189 0.127

" "" ""0.636Cadmium UND 0.127

" " "" "0.636Chromium 10.4 0.191

" " "" "1.27Lead 11.7 0.420

" "" ""3.82Selenium UND 0.636

" " "" "0.636Silver J0.243 0.127

Total Metals by 7471A

1577058 " 06/27/2016mg/kg dry 10.0149Mercury J0.0115 0.00501

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002001,1,1,2-Tetrachloroethane UaND

" "" ""0.002001,1,1-Trichloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-10 (Soil)

Origins Laboratory, Inc.

RW02-SS01R-20-22

6/22/2016   3:55:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002001,1,2,2-Tetrachloroethane UaND

" "" ""0.002001,1,2-Trichloroethane UaND

" "" ""0.002001,1-Dichloroethane UaND

" "" ""0.002001,1-Dichloroethene UaND

" "" ""0.002001,1-Dichloropropene UaND

" "" ""0.005001,2,3-Trichlorobenzene UaND

" "" ""0.005001,2,3-Trichloropropane UaND

" "" ""0.005001,2,4-Trichlorobenzene UaND

" "" ""0.002001,2,4-Trimethylbenzene UaND

" "" ""0.005001,2-Dibromo-3-chloropropane UaND

" "" ""0.002001,2-Dibromoethane (EDB) UaND

" "" ""0.002001,2-Dichlorobenzene UaND

" "" ""0.002001,2-Dichloroethane UaND

" "" ""0.002001,2-Dichloropropane UaND

" "" ""0.002001,3,5-Trimethylbenzene UaND

" "" ""0.002001,3-Dichlorobenzene UaND

" "" ""0.002001,3-Dichloropropane UaND

" "" ""0.002001,4-Dichlorobenzene UaND

" "" ""0.002002,2-Dichloropropane UaND

" "" ""0.01002-Butanone UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-10 (Soil)

Origins Laboratory, Inc.

RW02-SS01R-20-22

6/22/2016   3:55:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.002002-Chlorotoluene UaND

" "" ""0.01002-Hexanone UaND

" "" ""0.002004-Chlorotoluene UaND

" "" ""0.002004-Isopropyltoluene UaND

" "" ""0.01004-Methyl-2-pentanone UaND

" "" ""0.0200Acetone UaND

" "" ""0.00200Benzene UaND

" "" ""0.00200Bromobenzene UaND

" "" ""0.00200Bromochloromethane UaND

" "" ""0.00200Bromodichloromethane UaND

" "" ""0.00200Bromoform UaND

" "" ""0.00200Bromomethane UaND

" "" ""0.00500Carbon disulfide UaND

" "" ""0.00200Carbon tetrachloride UaND

" "" ""0.00200Chlorobenzene UaND

" "" ""0.00500Chloroethane UaND

" "" ""0.00200Chloroform UaND

" "" ""0.00200Chloromethane UaND

" "" ""0.00200cis-1,2-Dichloroethene UaND

" "" ""0.00200cis-1,3-Dichloropropene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-10 (Soil)

Origins Laboratory, Inc.

RW02-SS01R-20-22

6/22/2016   3:55:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Dibromochloromethane UaND

" "" ""0.00200Dibromomethane UaND

" "" ""0.00200Ethylbenzene UaND

" "" ""0.00500Hexachlorobutadiene UaND

" "" ""0.0150Iodomethane UaND

" "" ""0.00200Isopropylbenzene UaND

" "" ""0.00400m,p-Xylene UaND

" "" ""0.00200Methyl tert-Butyl Ether UaND

" "" ""0.0200Methylene Chloride UaND

" "" ""0.0100Naphthalene UaND

" "" ""0.00200n-Butylbenzene UaND

" "" ""0.00200n-Propylbenzene UaND

" "" ""0.00200o-Xylene UaND

" "" ""0.00200sec-Butylbenzene UaND

" "" ""0.00200Styrene UaND

" "" ""0.00200tert-Butylbenzene UaND

" "" ""0.00200Tetrachloroethene UaND

" "" ""0.00200Toluene UaND

" "" ""0.00200trans-1,2-Dichloroethene UaND

" "" ""0.00200trans-1,3-Dichloropropene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606280-10 (Soil)

Origins Laboratory, Inc.

RW02-SS01R-20-22

6/22/2016   3:55:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/24/2016 06/24/2016mg/kg B6F240310.00200Trichloroethene UaND

" "" ""0.00300Trichlorofluoromethane UaND

" "" ""0.00200Vinyl chloride UaND

" "70-130109 %Surrogate: 1,2-Dichloroethane-d4 "
" "70-13096.0 %Surrogate: Toluene-d8 "
" "70-130109 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2403 - EPA 5030 (soil)

Blank (B6F2403-BLK1) Prepared: 06/24/2016 Analyzed: 06/24/2016

1,1,1,2-Tetrachloroethane mg/kgND 0.00200 Ua

1,1,1-Trichloroethane "ND 0.00200 Ua

1,1,2,2-Tetrachloroethane "ND 0.00200 Ua

1,1,2-Trichloroethane "ND 0.00200 Ua

1,1-Dichloroethane "ND 0.00200 Ua

1,1-Dichloroethene "ND 0.00200 Ua

1,1-Dichloropropene "ND 0.00200 Ua

1,2,3-Trichlorobenzene "ND 0.00500 Ua

1,2,3-Trichloropropane "ND 0.00500 Ua

1,2,4-Trichlorobenzene "ND 0.00500 Ua

1,2,4-Trimethylbenzene "ND 0.00200 Ua

1,2-Dibromo-3-chloropropane "ND 0.00500 Ua

1,2-Dibromoethane (EDB) "ND 0.00200 Ua

1,2-Dichlorobenzene "ND 0.00200 Ua

1,2-Dichloroethane "ND 0.00200 Ua

1,2-Dichloropropane "ND 0.00200 Ua

1,3,5-Trimethylbenzene "ND 0.00200 Ua

1,3-Dichlorobenzene "ND 0.00200 Ua

1,3-Dichloropropane "ND 0.00200 Ua

1,4-Dichlorobenzene "ND 0.00200 Ua

2,2-Dichloropropane "ND 0.00200 Ua

2-Butanone "ND 0.0100 Ua

2-Chlorotoluene "ND 0.00200 Ua

2-Hexanone "ND 0.0100 Ua

4-Chlorotoluene "ND 0.00200 Ua

4-Isopropyltoluene "ND 0.00200 Ua

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2403 - EPA 5030 (soil)

Blank (B6F2403-BLK1) Prepared: 06/24/2016 Analyzed: 06/24/2016

4-Methyl-2-pentanone mg/kgND 0.0100 Ua

Acetone "ND 0.0200 Ua

Benzene "ND 0.00200 Ua

Bromobenzene "ND 0.00200 Ua

Bromochloromethane "ND 0.00200 Ua

Bromodichloromethane "ND 0.00200 Ua

Bromoform "ND 0.00200 Ua

Bromomethane "ND 0.00200 Ua

Carbon disulfide "ND 0.00500 Ua

Carbon tetrachloride "ND 0.00200 Ua

Chlorobenzene "ND 0.00200 Ua

Chloroethane "ND 0.00500 Ua

Chloroform "ND 0.00200 Ua

Chloromethane "ND 0.00200 Ua

cis-1,2-Dichloroethene "ND 0.00200 Ua

cis-1,3-Dichloropropene "ND 0.00200 Ua

Dibromochloromethane "ND 0.00200 Ua

Dibromomethane "ND 0.00200 Ua

Ethylbenzene "ND 0.00200 Ua

Hexachlorobutadiene "ND 0.00500 Ua

Iodomethane "ND 0.0150 Ua

Isopropylbenzene "ND 0.00200 Ua

m,p-Xylene "ND 0.00400 Ua

Methyl tert-Butyl Ether "ND 0.00200 Ua

Methylene Chloride "ND 0.0200 Ua

Naphthalene "ND 0.0100 Ua

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2403 - EPA 5030 (soil)

Blank (B6F2403-BLK1) Prepared: 06/24/2016 Analyzed: 06/24/2016

n-Butylbenzene mg/kgND 0.00200 Ua

n-Propylbenzene "ND 0.00200 Ua

o-Xylene "ND 0.00200 Ua

sec-Butylbenzene "ND 0.00200 Ua

Styrene "ND 0.00200 Ua

tert-Butylbenzene "ND 0.00200 Ua

Tetrachloroethene "ND 0.00200 Ua

Toluene "ND 0.00200 Ua

trans-1,2-Dichloroethene "ND 0.00200 Ua

trans-1,3-Dichloropropene "ND 0.00200 Ua

Trichloroethene "ND 0.00200 Ua

Trichlorofluoromethane "ND 0.00300 Ua

Vinyl chloride "ND 0.00200 Ua

ug/L 62.5 70-130Surrogate: 1,2-Dichloroethane-d4 10767

" 62.5 70-130Surrogate: Toluene-d8 96.460

" 62.5 70-130Surrogate: 4-Bromofluorobenzene 11069

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2403 - EPA 5030 (soil)

LCS (B6F2403-BS1) Prepared: 06/24/2016 Analyzed: 06/24/2016

1,1,1,2-Tetrachloroethane mg/kg0.0977 0.00200 0.100 70-13097.7

1,1,1-Trichloroethane "0.0949 0.00200 0.100 70-13094.9

1,1,2,2-Tetrachloroethane "0.0930 0.00200 0.100 70-13093.0

1,1,2-Trichloroethane "0.108 0.00200 0.100 70-130108

1,1-Dichloroethane "0.102 0.00200 0.100 70-130102

1,1-Dichloroethene "0.0990 0.00200 0.100 70-13099.0

1,1-Dichloropropene "0.101 0.00200 0.100 70-130101

1,2,3-Trichlorobenzene "0.0947 0.00500 0.100 70-13094.7

1,2,3-Trichloropropane "0.104 0.00500 0.100 70-130104

1,2,4-Trichlorobenzene "0.0972 0.00500 0.100 70-13097.2

1,2,4-Trimethylbenzene "0.104 0.00200 0.100 70-130104

1,2-Dibromo-3-chloropropane "0.0998 0.00500 0.100 70-13099.8

1,2-Dibromoethane (EDB) "0.106 0.00200 0.100 70-130106

1,2-Dichlorobenzene "0.0977 0.00200 0.100 70-13097.7

1,2-Dichloroethane "0.0983 0.00200 0.100 70-13098.3

1,2-Dichloropropane "0.100 0.00200 0.100 70-130100

1,3,5-Trimethylbenzene "0.103 0.00200 0.100 70-130103

1,3-Dichlorobenzene "0.0991 0.00200 0.100 70-13099.1

1,3-Dichloropropane "0.103 0.00200 0.100 70-130103

1,4-Dichlorobenzene "0.0995 0.00200 0.100 70-13099.5

2,2-Dichloropropane "0.0956 0.00200 0.100 70-13095.6

2-Butanone "0.458 0.0100 0.500 70-13091.6

2-Chlorotoluene "0.102 0.00200 0.100 70-130102

2-Hexanone "0.468 0.0100 0.500 70-13093.5

4-Chlorotoluene "0.101 0.00200 0.100 70-130101

4-Isopropyltoluene "0.104 0.00200 0.100 70-130104

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2403 - EPA 5030 (soil)

LCS (B6F2403-BS1) Prepared: 06/24/2016 Analyzed: 06/24/2016

4-Methyl-2-pentanone mg/kg0.498 0.0100 0.500 70-13099.7

Acetone "0.471 0.0200 0.500 70-13094.3

Benzene "0.102 0.00200 0.100 70-130102

Bromobenzene "0.106 0.00200 0.100 70-130106

Bromochloromethane "0.100 0.00200 0.100 70-130100

Bromodichloromethane "0.105 0.00200 0.100 70-130105

Bromoform "0.0999 0.00200 0.100 70-13099.9

Bromomethane "0.0961 0.00200 0.100 70-13096.1

Carbon disulfide "0.0957 0.00500 0.100 70-13095.7

Carbon tetrachloride "0.0994 0.00200 0.100 70-13099.4

Chlorobenzene "0.102 0.00200 0.100 70-130102

Chloroethane "0.0950 0.00500 0.100 70-13095.0

Chloroform "0.103 0.00200 0.100 70-130103

Chloromethane "0.0863 0.00200 0.100 70-13086.3

cis-1,2-Dichloroethene "0.103 0.00200 0.100 70-130103

cis-1,3-Dichloropropene "0.104 0.00200 0.100 70-130104

Dibromochloromethane "0.103 0.00200 0.100 70-130103

Dibromomethane "0.101 0.00200 0.100 70-130101

Ethylbenzene "0.100 0.00200 0.100 70-130100

Hexachlorobutadiene "0.0996 0.00500 0.100 70-13099.6

Iodomethane "0.0857 0.0150 0.100 70-13085.7

Isopropylbenzene "0.103 0.00200 0.100 70-130103

m,p-Xylene "0.206 0.00400 0.200 70-130103

Methyl tert-Butyl Ether "0.104 0.00200 0.100 70-130104

Methylene Chloride "0.0757 0.0200 0.100 70-13075.7

Naphthalene "0.0973 0.0100 0.100 70-13097.3

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  710 Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2403 - EPA 5030 (soil)

LCS (B6F2403-BS1) Prepared: 06/24/2016 Analyzed: 06/24/2016

n-Butylbenzene mg/kg0.102 0.00200 0.100 70-130102

n-Propylbenzene "0.104 0.00200 0.100 70-130104

o-Xylene "0.0999 0.00200 0.100 70-13099.9

sec-Butylbenzene "0.105 0.00200 0.100 70-130105

Styrene "0.104 0.00200 0.100 70-130104

tert-Butylbenzene "0.104 0.00200 0.100 70-130104

Tetrachloroethene "0.100 0.00200 0.100 70-130100

Toluene "0.101 0.00200 0.100 70-130101

trans-1,2-Dichloroethene "0.101 0.00200 0.100 70-130101

trans-1,3-Dichloropropene "0.104 0.00200 0.100 70-130104

Trichloroethene "0.106 0.00200 0.100 70-130106

Trichlorofluoromethane "0.100 0.00300 0.100 70-130100

Vinyl chloride "0.0864 0.00200 0.100 70-13086.4

ug/L 62.5 70-130Surrogate: 1,2-Dichloroethane-d4 91.457

" 62.5 70-130Surrogate: Toluene-d8 10062

" 62.5 70-130Surrogate: 4-Bromofluorobenzene 10968

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2403 - EPA 5030 (soil)

Matrix Spike (B6F2403-MS1) Prepared: 06/24/2016 Analyzed: 06/24/2016Source: X606280-01

1,1,1,2-Tetrachloroethane mg/kg0.0973 0.00200 0.100 ND 70-13097.3

1,1,1-Trichloroethane "0.0951 0.00200 0.100 ND 70-13095.1

1,1,2,2-Tetrachloroethane "0.111 0.00200 0.100 ND 70-130111

1,1,2-Trichloroethane "0.116 0.00200 0.100 ND 70-130116

1,1-Dichloroethane "0.103 0.00200 0.100 ND 70-130103

1,1-Dichloroethene "0.0985 0.00200 0.100 ND 70-13098.5

1,1-Dichloropropene "0.0988 0.00200 0.100 ND 70-13098.8

1,2,3-Trichlorobenzene "0.103 0.00500 0.100 ND 70-130103

1,2,3-Trichloropropane "0.113 0.00500 0.100 ND 70-130113

1,2,4-Trichlorobenzene "0.100 0.00500 0.100 ND 70-130100

1,2,4-Trimethylbenzene "0.0979 0.00200 0.100 ND 70-13097.9

1,2-Dibromo-3-chloropropane "0.124 0.00500 0.100 ND 70-130124

1,2-Dibromoethane (EDB) "0.116 0.00200 0.100 ND 70-130116

1,2-Dichlorobenzene "0.0974 0.00200 0.100 ND 70-13097.4

1,2-Dichloroethane "0.105 0.00200 0.100 ND 70-130105

1,2-Dichloropropane "0.103 0.00200 0.100 ND 70-130103

1,3,5-Trimethylbenzene "0.0967 0.00200 0.100 ND 70-13096.7

1,3-Dichlorobenzene "0.0951 0.00200 0.100 ND 70-13095.1

1,3-Dichloropropane "0.113 0.00200 0.100 ND 70-130113

1,4-Dichlorobenzene "0.0966 0.00200 0.100 ND 70-13096.6

2,2-Dichloropropane "0.0923 0.00200 0.100 ND 70-13092.3

2-Butanone "0.578 0.0100 0.500 ND 70-130116

2-Chlorotoluene "0.0961 0.00200 0.100 ND 70-13096.1

2-Hexanone "0.578 0.0100 0.500 ND 70-130116

4-Chlorotoluene "0.0960 0.00200 0.100 ND 70-13096.0

4-Isopropyltoluene "0.0967 0.00200 0.100 ND 70-13096.7

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2403 - EPA 5030 (soil)

Matrix Spike (B6F2403-MS1) Prepared: 06/24/2016 Analyzed: 06/24/2016Source: X606280-01

4-Methyl-2-pentanone mg/kg0.610 0.0100 0.500 ND 70-130122

Acetone "0.618 0.0200 0.500 ND 70-130124

Benzene "0.103 0.00200 0.100 ND 70-130103

Bromobenzene "0.106 0.00200 0.100 ND 70-130106

Bromochloromethane "0.105 0.00200 0.100 ND 70-130105

Bromodichloromethane "0.110 0.00200 0.100 ND 70-130110

Bromoform "0.113 0.00200 0.100 ND 70-130113

Bromomethane "0.0946 0.00200 0.100 ND 70-13094.6

Carbon disulfide "0.0954 0.00500 0.100 ND 70-13095.4

Carbon tetrachloride "0.101 0.00200 0.100 ND 70-130101

Chlorobenzene "0.101 0.00200 0.100 ND 70-130101

Chloroethane "0.0938 0.00500 0.100 ND 70-13093.8

Chloroform "0.105 0.00200 0.100 ND 70-130105

Chloromethane "0.0839 0.00200 0.100 ND 70-13083.9

cis-1,2-Dichloroethene "0.103 0.00200 0.100 ND 70-130103

cis-1,3-Dichloropropene "0.108 0.00200 0.100 ND 70-130108

Dibromochloromethane "0.112 0.00200 0.100 ND 70-130112

Dibromomethane "0.111 0.00200 0.100 ND 70-130111

Ethylbenzene "0.0940 0.00200 0.100 ND 70-13094.0

Hexachlorobutadiene "0.0888 0.00500 0.100 ND 70-13088.8

Iodomethane "0.0855 0.0150 0.100 ND 70-13085.5

Isopropylbenzene "0.0968 0.00200 0.100 ND 70-13096.8

m,p-Xylene "0.193 0.00400 0.200 ND 70-13096.7

Methyl tert-Butyl Ether "0.122 0.00200 0.100 ND 70-130122

Methylene Chloride "0.0870 0.0200 0.100 ND 70-13087.0

Naphthalene "0.114 0.0100 0.100 ND 70-130114

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2403 - EPA 5030 (soil)

Matrix Spike (B6F2403-MS1) Prepared: 06/24/2016 Analyzed: 06/24/2016Source: X606280-01

n-Butylbenzene mg/kg0.0928 0.00200 0.100 ND 70-13092.8

n-Propylbenzene "0.0972 0.00200 0.100 ND 70-13097.2

o-Xylene "0.0958 0.00200 0.100 ND 70-13095.8

sec-Butylbenzene "0.0968 0.00200 0.100 ND 70-13096.8

Styrene "0.100 0.00200 0.100 ND 70-130100

tert-Butylbenzene "0.0976 0.00200 0.100 ND 70-13097.6

Tetrachloroethene "0.0948 0.00200 0.100 ND 70-13094.8

Toluene "0.0985 0.00200 0.100 ND 70-13098.5

trans-1,2-Dichloroethene "0.101 0.00200 0.100 ND 70-130101

trans-1,3-Dichloropropene "0.108 0.00200 0.100 ND 70-130108

Trichloroethene "0.105 0.00200 0.100 ND 70-130105

Trichlorofluoromethane "0.0960 0.00300 0.100 ND 70-13096.0

Vinyl chloride "0.0807 0.00200 0.100 ND 70-13080.7

ug/L 62.5 70-130Surrogate: 1,2-Dichloroethane-d4 11472

" 62.5 70-130Surrogate: Toluene-d8 97.261

" 62.5 70-130Surrogate: 4-Bromofluorobenzene 10968

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2403 - EPA 5030 (soil)

Matrix Spike Dup (B6F2403-MSD1) Prepared: 06/24/2016 Analyzed: 06/24/2016Source: X606280-01

1,1,1,2-Tetrachloroethane mg/kg0.0942 0.00200 0.100 ND 2070-13094.2 3.15

1,1,1-Trichloroethane "0.0932 0.00200 0.100 ND 2070-13093.2 2.02

1,1,2,2-Tetrachloroethane "0.101 0.00200 0.100 ND 2070-130101 10.3

1,1,2-Trichloroethane "0.106 0.00200 0.100 ND 2070-130106 8.85

1,1-Dichloroethane "0.100 0.00200 0.100 ND 2070-130100 3.23

1,1-Dichloroethene "0.0961 0.00200 0.100 ND 2070-13096.1 2.40

1,1-Dichloropropene "0.0961 0.00200 0.100 ND 2070-13096.1 2.77

1,2,3-Trichlorobenzene "0.0944 0.00500 0.100 ND 2070-13094.4 8.98

1,2,3-Trichloropropane "0.108 0.00500 0.100 ND 2070-130108 4.81

1,2,4-Trichlorobenzene "0.0912 0.00500 0.100 ND 2070-13091.2 9.40

1,2,4-Trimethylbenzene "0.0949 0.00200 0.100 ND 2070-13094.9 3.05

1,2-Dibromo-3-chloropropane "0.116 0.00500 0.100 ND 2070-130116 6.13

1,2-Dibromoethane (EDB) "0.110 0.00200 0.100 ND 2070-130110 5.27

1,2-Dichlorobenzene "0.0925 0.00200 0.100 ND 2070-13092.5 5.12

1,2-Dichloroethane "0.102 0.00200 0.100 ND 2070-130102 2.70

1,2-Dichloropropane "0.0999 0.00200 0.100 ND 2070-13099.9 2.96

1,3,5-Trimethylbenzene "0.0936 0.00200 0.100 ND 2070-13093.6 3.32

1,3-Dichlorobenzene "0.0904 0.00200 0.100 ND 2070-13090.4 5.04

1,3-Dichloropropane "0.108 0.00200 0.100 ND 2070-130108 4.58

1,4-Dichlorobenzene "0.0917 0.00200 0.100 ND 2070-13091.7 5.21

2,2-Dichloropropane "0.0891 0.00200 0.100 ND 2070-13089.1 3.48

2-Butanone "0.538 0.0100 0.500 ND 2070-130108 7.33

2-Chlorotoluene "0.0927 0.00200 0.100 ND 2070-13092.7 3.60

2-Hexanone "0.542 0.0100 0.500 ND 2070-130108 6.41

4-Chlorotoluene "0.0884 0.00200 0.100 ND 2070-13088.4 8.31

4-Isopropyltoluene "0.0925 0.00200 0.100 ND 2070-13092.5 4.44

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2403 - EPA 5030 (soil)

Matrix Spike Dup (B6F2403-MSD1) Prepared: 06/24/2016 Analyzed: 06/24/2016Source: X606280-01

4-Methyl-2-pentanone mg/kg0.574 0.0100 0.500 ND 2070-130115 6.20

Acetone "0.586 0.0200 0.500 ND 2070-130117 5.31

Benzene "0.0992 0.00200 0.100 ND 2070-13099.2 3.76

Bromobenzene "0.102 0.00200 0.100 ND 2070-130102 4.15

Bromochloromethane "0.101 0.00200 0.100 ND 2070-130101 3.35

Bromodichloromethane "0.108 0.00200 0.100 ND 2070-130108 1.98

Bromoform "0.109 0.00200 0.100 ND 2070-130109 2.92

Bromomethane "0.0324 0.00200 0.100 ND 20 QM-07, 

QR-03
70-13032.4 97.9

Carbon disulfide "0.0928 0.00500 0.100 ND 2070-13092.8 2.76

Carbon tetrachloride "0.0978 0.00200 0.100 ND 2070-13097.8 2.84

Chlorobenzene "0.0966 0.00200 0.100 ND 2070-13096.6 4.43

Chloroethane "0.0289 0.00500 0.100 ND 20 QM-0770-13028.9 106

Chloroform "0.103 0.00200 0.100 ND 2070-130103 2.19

Chloromethane "0.0304 0.00200 0.100 ND 20 QM-0770-13030.4 93.5

cis-1,2-Dichloroethene "0.0991 0.00200 0.100 ND 2070-13099.1 3.74

cis-1,3-Dichloropropene "0.104 0.00200 0.100 ND 2070-130104 3.97

Dibromochloromethane "0.107 0.00200 0.100 ND 2070-130107 4.25

Dibromomethane "0.107 0.00200 0.100 ND 2070-130107 3.16

Ethylbenzene "0.0918 0.00200 0.100 ND 2070-13091.8 2.35

Hexachlorobutadiene "0.0785 0.00500 0.100 ND 2070-13078.5 12.4

Iodomethane "0.0833 0.0150 0.100 ND 2070-13083.3 2.54

Isopropylbenzene "0.0941 0.00200 0.100 ND 2070-13094.1 2.85

m,p-Xylene "0.189 0.00400 0.200 ND 2070-13094.3 2.47

Methyl tert-Butyl Ether "0.118 0.00200 0.100 ND 2070-130118 3.48

Methylene Chloride "0.0837 0.0200 0.100 ND 2070-13083.7 3.84

Naphthalene "0.104 0.0100 0.100 ND 2070-130104 8.78

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2403 - EPA 5030 (soil)

Matrix Spike Dup (B6F2403-MSD1) Prepared: 06/24/2016 Analyzed: 06/24/2016Source: X606280-01

n-Butylbenzene mg/kg0.0880 0.00200 0.100 ND 2070-13088.0 5.24

n-Propylbenzene "0.0935 0.00200 0.100 ND 2070-13093.5 3.90

o-Xylene "0.0931 0.00200 0.100 ND 2070-13093.1 2.84

sec-Butylbenzene "0.0937 0.00200 0.100 ND 2070-13093.7 3.26

Styrene "0.0960 0.00200 0.100 ND 2070-13096.0 4.14

tert-Butylbenzene "0.0945 0.00200 0.100 ND 2070-13094.5 3.19

Tetrachloroethene "0.0915 0.00200 0.100 ND 2070-13091.5 3.63

Toluene "0.0948 0.00200 0.100 ND 2070-13094.8 3.75

trans-1,2-Dichloroethene "0.0983 0.00200 0.100 ND 2070-13098.3 2.29

trans-1,3-Dichloropropene "0.104 0.00200 0.100 ND 2070-130104 3.97

Trichloroethene "0.103 0.00200 0.100 ND 2070-130103 2.33

Trichlorofluoromethane "0.0242 0.00300 0.100 ND 20 QM-0770-13024.2 119

Vinyl chloride "0.0292 0.00200 0.100 ND 20 QM-0770-13029.2 93.8

ug/L 62.5 70-130Surrogate: 1,2-Dichloroethane-d4 97.061

" 62.5 70-130Surrogate: Toluene-d8 97.061

" 62.5 70-130Surrogate: 4-Bromofluorobenzene 10767

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Extractable Petroleum Hydrocarbons by 8015C - Quality Control

Origins Laboratory, Inc.

Batch B6F2404 - EPA 3580

Blank (B6F2404-BLK1) Prepared: 06/24/2016 Analyzed: 06/24/2016

Gasoline (C6-C10) mg/kgND 50.0 Ua

Diesel (C10-C28) "ND 50.0 Ua

" 50.0 59-131Surrogate: o-Terphenyl 13768

LCS (B6F2404-BS1) Prepared: 06/24/2016 Analyzed: 06/24/2016

Gasoline (C6-C10) mg/kg837 50.0 1000 59-13383.7

Diesel (C10-C28) "876 50.0 1000 64-12187.6

" 50.0 59-131Surrogate: o-Terphenyl 79.940

Matrix Spike (B6F2404-MS1) Prepared: 06/24/2016 Analyzed: 06/24/2016Source: X606280-02

Gasoline (C6-C10) mg/kg793 50.0 1000 ND 57-13979.3

Diesel (C10-C28) "829 50.0 1000 ND 53-12582.9

" 50.0 59-131Surrogate: o-Terphenyl 67.834

Matrix Spike Dup (B6F2404-MSD1) Prepared: 06/24/2016 Analyzed: 06/24/2016Source: X606280-02

Gasoline (C6-C10) mg/kg758 50.0 1000 ND 2057-13975.8 4.46

Diesel (C10-C28) "822 50.0 1000 ND 2053-12582.2 0.873

" 50.0 59-131Surrogate: o-Terphenyl 74.337

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by 6010C - Quality Control

GEL Laboratories, LLC

Batch 1577254 - SW846 3050B

BLANK (1203574471-BLK) Prepared: 06/24/2016 Analyzed: 06/27/2016

Arsenic mg/kgND 2.88 U-

Barium "ND 0.480 U-

Chromium "ND 0.480 U-

Lead "ND 0.960 U-

Selenium "ND 2.88 U-

Silver "ND 0.480 U-

Cadmium "ND 0.480 U-

LCS (1203574472-BKS) Prepared: 06/24/2016 Analyzed: 06/27/2016

Selenium mg/kg43.7 2.91 48.5 80-12090

Arsenic "45.6 2.91 48.5 80-12093.9

Barium "46.1 0.485 48.5 80-12095

Cadmium "46.1 0.485 48.5 80-12094.9

Lead "45.8 0.971 48.5 80-12094.3

Silver "44.8 0.485 48.5 80-12092.3

Chromium "45.3 0.485 48.5 80-12093.3

DUP (1203574473 D) Prepared: 06/24/2016 Analyzed: 06/27/2016Source: X606280-01

Barium mg/kg dry333 0.574 310 200-20 7.32

Cadmium "ND 0.574 <0.115 20 U0-20 35.1

Chromium "10.2 0.574 11.3 200-20 10.2

Lead "7.21 1.15 6.77 200-20 6.23

Selenium "0.628 3.44 0.824 20 J0-20 27

Silver "0.195 0.574 0.183 20 J0-20 6.35

Arsenic "4.87 3.44 4.73 200-20 2.96

MS (1203574474 S) Prepared: 06/24/2016 Analyzed: 06/27/2016Source: X606280-01

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by 6010C - Quality Control

GEL Laboratories, LLC

Batch 1577254 - SW846 3050B

MS (1203574474 S) Prepared: 06/24/2016 Analyzed: 06/27/2016Source: X606280-01

Arsenic mg/kg dry56.6 3.42 57.1 4.73 75-12590.9

Silver "53.3 0.571 57.1 0.183 75-12593

Lead "59.4 1.14 57.1 6.77 75-12592.2

Chromium "62.2 0.571 57.1 11.3 75-12589.2

Barium "399 0.571 57.1 310 75-125156

Selenium "49.7 3.42 57.1 0.824 75-12585.8

Cadmium "50.8 0.571 57.1 <0.114 75-12588.9

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by 7471A - Quality Control

GEL Laboratories, LLC

Batch 1577058 - SW846 7471A Prep

BLANK (1203573976-BLK) Prepared: 06/24/2016 Analyzed: 06/27/2016

Mercury mg/kgND 0.0117 U-

LCS (1203573977-BKS) Prepared: 06/24/2016 Analyzed: 06/27/2016

Mercury mg/kg0.118 0.0113 0.113 80-120105

DUP (1203573978 D) Prepared: 06/24/2016 Analyzed: 06/27/2016Source: X606280-01

Mercury mg/kg dry0.0075 0.0129 0.00698 20 J0-20 7.14

MS (1203573979 S) Prepared: 06/24/2016 Analyzed: 06/27/2016Source: X606280-01

Mercury mg/kg dry0.138 0.0124 0.124 0.00698 80-120106

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Notes and Definitions 

Ua Sample is Non-Detect.

U Result not detected above the detection limit

QR-03 The RPD value for the sample duplicate or MS/MSD was outside of QC acceptance limits due to matrix 

interference. QC batch accepted based on LCS and/or LCSD recovery and/or RPD values.

QM-07 The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on 

acceptable LCS recovery.

J Greater than the detection limit but less than the reporting limit

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limitND

All soil results are reported on a wet weight basis. 

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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T:\QAQC\Lab\Reservoirs Environmental QA Manual.doc

Subcontract Number: NA

Laboratory Report: RES 352478-1R

Project # / P.O. #  11600702.2102a

Project Description: 710 Federal Blvd

RES 352478-1R

Sincerely,

is the job number assigned to this study.  This report is considered highly confidential 
and the sole property of the customer. Reservoirs Environmental, Inc. will not discuss any part of this study with
personnel other than those of the client. The results described in this report only apply to the samples analyzed.
This report must not be used to claim endorsement of products or analytical results by NVLAP or any agency of the
U.S. Government. This report shall not be reproduced except in full, without written approval from Reservoirs
Environmental, Inc. Samples will be disposed of after sixty days unless longer storage is requested. If you have any
questions about this report, please feel free to call 303-964-1986.

Jeanne Spencer
President

June 23, 2016

Dear Customer,

Reservoirs Environmental, Inc. is an analytical laboratory accredited for the analysis of Industrial Hygiene and
Environmental matrices by the National Voluntary Laboratory Accreditation Program (NVLAP), Lab Code 101896-0
for Transmission Electron Microscopy (TEM) and Polarized Light Microscopy (PLM) analysis and the American
Industrial Hygiene Association (AIHA), Lab ID 101533 - Accreditation Certificate #480 for Phase Contrast
Microscopy (PCM) analysis. This laboratory is currently proficient in both Proficiency Testing and PAT programs
respectively. 

Reservoirs Environmental, Inc. has analyzed the following samples for asbestos content as per your request. The
analysis has been completed in general accordance with the appropriate methodology as stated in the attached
analysis table. The results have been submitted to your office.

Pinyon Environmental Engineering
9100 West Jewell Ave. Suite 200
Lakewood CO 80232

 

P: 303-964-1986
F: 303-477-4275

 5801 Logan Street, Suite 100 Denver, CO 80216

Page 1 of 1

 1-866-RESI-ENV
www.reilab.com



RES Job Number:
Client:
Client Project Number / P.O.:
Client Project Description:
Date Samples Received:

Turnaround:
Date Samples Analyzed:  

RES 352478-1R
Pinyon Environmental Engineering
11600702.2102a
710 Federal Blvd
June 09, 2016

3-5 Day
June 23, 2016

TABLE:  PLM BULK ANALYSIS, PERCENTAGE COMPOSITION BY VOLUME

Reservoirs Environmental, Inc.
Reservoirs Environmental QA Manual

Effective January 1, 2015
Q:\QAQC\LAB\Reservoirs Environmental QA Manual.doc

RESERVOIRS ENVIRONMENTAL INC.
NVLAP Lab Code 101896-0

 Client
 Sample
 Number

 Lab
 ID Number

L
A
Y
E
R

 Mineral

Method: EPA 600/R-93/116 - Short Report, Bulk

Physical
Description

Sub
Part

(%)

Visual 
Estimate 

(%) 

ND=None Detected
TR=Trace, <1% Visual Estimate
Trem/Act=Tremolite/Actinolite

Non
Asbestos
Fibrous 

Components
(%)

Non-
Fibrous

Components

(%)

Asbestos Content

2575RW2SB02-PM01  EM  1646223 Gray/yellow fibrous resinous materialA  100 ND  
1000RW2SB03-ASP01  EM  1646224 Black granular material w/ brown soilA  100 ND  
1000RW2SB03-BR01  EM  1646225 Red brickA  100 ND  
1000RW2SB01-DEB01  EM  1646226 White resinous material w/ tan soilA  100 ND  

TEM Analysis recommended for organically bound material (i.e. floor tile) if PLM results are <1%.

Analyst / Data QAAnalystAnalystAnalystAnalyst

P:  303-964-1986
F:  303-477-4275

1-866-RESI-ENV
www.reilab.com

5801 Logan Street, Suite 100, Denver, CO 80216

Page 1 of 1





Reservoirs Environmental, Inc.                                                                                       
Reservoirs Environmental QA Manual

Effective January 1, 2015
T:\QAQC\Lab\Reservoirs Environmental QA Manual.doc

Subcontract Number: NA

Laboratory Report: RES 348851-1

Project # / P.O. #  11600702

Project Description: Federal Blvd. Ph. II

RES 348851-1

Sincerely,

May 5, 2016

Dear Customer,

Reservoirs Environmental, Inc. is an analytical laboratory accredited for the analysis of Industrial Hygiene and
Environmental matrices by the National Voluntary Laboratory Accreditation Program (NVLAP), Lab Code 101896-0
for Transmission Electron Microscopy (TEM) and Polarized Light Microscopy (PLM) analysis and the American
Industrial Hygiene Association (AIHA), Lab ID 101533 - Accreditation Certificate #480 for Phase Contrast
Microscopy (PCM) analysis. This laboratory is currently proficient in both Proficiency Testing and PAT programs
respectively. 

Reservoirs Environmental, Inc. has analyzed the following samples for asbestos content as per your request. The
analysis has been completed in general accordance with the appropriate methodology as stated in the attached
analysis table. The results have been submitted to your office.

Pinyon Environmental Engineering
9100 West Jewell Ave. Suite 200
Lakewood CO 80232

Tim Grenier

is the job number assigned to this study.  This report is considered highly confidential 
and the sole property of the customer. Reservoirs Environmental, Inc. will not discuss any part of this study with
personnel other than those of the client. The results described in this report only apply to the samples analyzed.
This report must not be used to claim endorsement of products or analytical results by NVLAP or any agency of the
U.S. Government. This report shall not be reproduced except in full, without written approval from Reservoirs
Environmental, Inc. Samples will be disposed of after sixty days unless longer storage is requested. If you have any
questions about this report, please feel free to call 303-964-1986.

Jeanne Spencer
President

P: 303-964-1986
F: 303-477-4275

 5801 Logan Street, Suite 100 Denver, CO 80216

Page 1 of 1

 1-866-RESI-ENV
www.reilab.com



RES Job Number:
Client:
Client Project Number / P.O.:
Client Project Description:
Date Samples Received:

Turnaround:
Date Samples Analyzed:  

RES 348851-1
Pinyon Environmental Engineering
11600702
Federal Blvd. Ph. II
April 28, 2016

3-5 Day
May 05, 2016

TABLE:  PLM BULK ANALYSIS, PERCENTAGE COMPOSITION BY VOLUME

Reservoirs Environmental, Inc.
Reservoirs Environmental QA Manual

Effective January 1, 2015
Q:\QAQC\LAB\Reservoirs Environmental QA Manual.doc

RESERVOIRS ENVIRONMENTAL INC.
NVLAP Lab Code 101896-0

 Client
 Sample
 Number

 Lab
 ID Number

L
A
Y
E
R

 Mineral

Method: EPA 600/R-93/116 - Short Report, Bulk

Physical
Description

Sub
Part

(%)

Visual 
Estimate 

(%) 

ND=None Detected
TR=Trace, <1% Visual Estimate
Trem/Act=Tremolite/Actinolite

Non
Asbestos
Fibrous 

Components
(%)

Non-
Fibrous

Components

(%)

Asbestos Content

100TRRW31-OT01  EM  1618933 Beige granular plasterA  100 ND  

TEM Analysis recommended for organically bound material (i.e. floor tile) if PLM results are <1%.

Analyst / Data QAAnalystAnalystAnalystAnalyst

P:  303-964-1986
F:  303-477-4275

1-866-RESI-ENV
www.reilab.com

5801 Logan Street, Suite 100, Denver, CO 80216

Page 1 of 1





Reservoirs Environmental, Inc.                                                                                       
Reservoirs Environmental QA Manual

Effective January 1, 2015
T:\QAQC\Lab\Reservoirs Environmental QA Manual.doc

Subcontract Number: NA

Laboratory Report: RES 344322-1R

Project # / P.O. #  11600702.2102

Project Description: None Given

RES 344322-1R

Sincerely,

is the job number assigned to this study.  This report is considered highly confidential 
and the sole property of the customer. Reservoirs Environmental, Inc. will not discuss any part of this study with
personnel other than those of the client. The results described in this report only apply to the samples analyzed.
This report must not be used to claim endorsement of products or analytical results by NVLAP or any agency of the
U.S. Government. This report shall not be reproduced except in full, without written approval from Reservoirs
Environmental, Inc. Samples will be disposed of after sixty days unless longer storage is requested. If you have any
questions about this report, please feel free to call 303-964-1986.

Jeanne Spencer
President

March 15, 2016

Dear Customer,

Reservoirs Environmental, Inc. is an analytical laboratory accredited for the analysis of Industrial Hygiene and
Environmental matrices by the National Voluntary Laboratory Accreditation Program (NVLAP), Lab Code 101896-0
for Transmission Electron Microscopy (TEM) and Polarized Light Microscopy (PLM) analysis and the American
Industrial Hygiene Association (AIHA), Lab ID 101533 - Accreditation Certificate #480 for Phase Contrast
Microscopy (PCM) analysis. This laboratory is currently proficient in both Proficiency Testing and PAT programs
respectively. 

Reservoirs Environmental, Inc. has analyzed the following samples for asbestos content as per your request. The
analysis has been completed in general accordance with the appropriate methodology as stated in the attached
analysis table. The results have been submitted to your office.

Pinyon Environmental Engineering
9100 West Jewell Ave. Suite 200
Lakewood CO 80232

 

P: 303-964-1986
F: 303-477-4275

 5801 Logan Street, Suite 100 Denver, CO 80216

Page 1 of 1

 1-866-RESI-ENV
www.reilab.com



RES Job Number:
Client:
Client Project Number / P.O.:
Client Project Description:
Date Samples Received:

Turnaround:
Date Samples Analyzed:  

RES 344322-1R

Pinyon Environmental Engineering

11600702.2102

None Given

March 04, 2016

3-5 Day

March 15, 2016

TABLE:  PLM BULK ANALYSIS, PERCENTAGE COMPOSITION BY VOLUME

Reservoirs Environmental, Inc.
Reservoirs Environmental QA Manual

Effective January 1, 2016
Q:\QAQC\LAB\Reservoirs Environmental QA Manual.doc

RESERVOIRS ENVIRONMENTAL INC.

NVLAP Lab Code 101896-0

 Client

 Sample

 Number

 Lab

 ID Number

L
A
Y
E
R

 Mineral

Method: EPA 600/R-93/116 - Short Report, Bulk

Physical
Description

Sub
Part

(%)

Visual 

Estimate 

(%) 

ND=None Detected
TR=Trace, <1% Visual Estimate
Trem/Act=Tremolite/Actinolite

Non
Asbestos
Fibrous 

Components
(%)

Non-
Fibrous

Components

(%)

Asbestos Content

1000RW9SB01 (7.5-15)  EM  1583576 Gray granular plasterA  40 TR  Chrysotile

1000White plasterB  60 ND  

TEM Analysis recommended for organically bound material (i.e. floor tile) if PLM results are <1%.

Analyst / Data QAAnalystAnalystAnalystAnalyst

P:  303-964-1986
F:  303-477-4275

1-866-RESI-ENV
www.reilab.com

5801 Logan Street, Suite 100, Denver, CO 80216

Page 1 of 1





Pinyon

Corinne Wardell

9100 West Jewell Avenue, Suite 200

Lakewood CO 80232

Project Name - Federal BLVD PH. II Project Number - 11600702

Attached are your analytical results for Federal BLVD PH. II received by Origins Laboratory, Inc.  May 05, 2016.  This project is 

associated with Origins project number   X605064-01.

The analytical results in the following report were analyzed under the guidelines of EPA Methods. These methods are identified as 

follows; "SW" are defined in SW-846, "EPA" are defined in 40CFR part 136 and "SM" are defined in the most current revision of 

Standard Methods For the Examination of Water and Wastewater.

The analytical results apply specifically to the samples and analyses specified per the attached Chain of Custody. As such, this 

report shall not be reproduced except in full, without the written approval of Origin's laboratory.

Unless otherwise noted, the analytical results for all soil samples are reported on a wet weight basis. All analytical analyses were 

performed under NELAP guidelines unless noted by a data qualifier.

Any holding time exceedances, deviations from the method specifications or deviations from Origins Laboratory's Standard

Operating Procedures are outlined in the case narrative.

Thank you for selecting Origins for your analytical needs. Please contact us with any questions concerning this report, or if we can

help with anything at all.

Origins Laboratory, Inc. 

303.433.1322

o-squad@oelabinc.com

May 12, 2016



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

Sample ID Laboratory ID Matrix

CROSS REFERENCE REPORT

Date ReceivedDate Sampled 

RW6GW01' X605064-01 05/05/2016 08:03Water May 4, 2016  13:00

RW6GW02' X605064-02 05/05/2016 08:03Water May 4, 2016  14:00

RW9GW01' X605064-03 05/05/2016 08:03Water May 4, 2016  15:00

RW25GW01' X605064-04 05/05/2016 08:03Water May 4, 2016  17:00

RW28GW01' X605064-05 05/05/2016 08:03Water May 4, 2016  18:00

RW14GW02' X605064-06 05/05/2016 08:03Water May 4, 2016  16:00

RW14GW01' X605064-07 05/05/2016 08:03Water May 4, 2016  19:00

RW19GW01' X605064-08 05/05/2016 08:03Water May 4, 2016  18:30

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 2 of 61



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

COC Goes Here

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 3 of 61



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

COC Goes Here

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 4 of 61



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-01 (Water)

GEL Laboratories, LLC

RW6GW01'

5/4/2016   1:00:00PM

Dissolved Metals by 6010C

1565425 05/06/2016 05/09/2016mg/L 10.030Arsenic J0.00695

" " "" "0.005Barium 0.0615

" "" ""0.005Cadmium UND

" " "" "0.005Chromium J0.00164

" "" ""0.010Lead UND

" " "" "0.030Selenium 0.031

" "" ""0.005Silver UND

Dissolved Metals by 7470A

" 05/09/2016mg/L 156533110.0002Mercury UND

GRO (TVPH)/DRO (TEPH)by EPA 8015C

05/09/2016 05/11/2016mg/L B6E090615.0Gasoline (C6-C10) UaND

" "" ""5.0Diesel (C10-C28) UaND

" "54-11784.4 %Surrogate: o-Terphenyl "

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.01,1,1,2-Tetrachloroethane UaND

" "" ""1.01,1,1-Trichloroethane UaND

" "" ""1.01,1,2,2-Tetrachloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 5 of 61



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-01 (Water)

Origins Laboratory, Inc.

RW6GW01'

5/4/2016   1:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.01,1,2-Trichloroethane UaND

" "" ""1.01,1-Dichloroethane UaND

" "" ""1.01,1-Dichloroethene UaND

" "" ""1.01,1-Dichloropropene UaND

" "" ""5.01,2,3-Trichlorobenzene UaND

" "" ""5.01,2,3-Trichloropropane UaND

" "" ""5.01,2,4-Trichlorobenzene UaND

" "" ""1.01,2,4-Trimethylbenzene UaND

" "" ""5.01,2-Dibromo-3-chloropropane UaND

" "" ""1.01,2-Dibromoethane (EDB) UaND

" "" ""1.01,2-Dichlorobenzene UaND

" "" ""1.01,2-Dichloroethane UaND

" "" ""1.01,2-Dichloropropane UaND

" "" ""1.01,3,5-Trimethylbenzene UaND

" "" ""1.01,3-Dichlorobenzene UaND

" "" ""1.01,3-Dichloropropane UaND

" "" ""1.01,4-Dichlorobenzene UaND

" "" ""1.02,2-Dichloropropane UaND

" "" ""5.02-Butanone UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 6 of 61



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-01 (Water)

Origins Laboratory, Inc.

RW6GW01'

5/4/2016   1:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.02-Chlorotoluene UaND

" "" ""5.02-Hexanone UaND

" "" ""1.04-Chlorotoluene UaND

" "" ""1.04-Isopropyltoluene UaND

" "" ""5.04-Methyl-2-pentanone UaND

" "" ""8.0Acetone UaND

" "" ""1.0Benzene UaND

" "" ""1.0Bromobenzene UaND

" "" ""1.0Bromochloromethane UaND

" "" ""1.0Bromodichloromethane UaND

" "" ""1.0Bromoform UaND

" "" ""1.0Bromomethane UaND

" "" ""5.0Carbon disulfide UaND

" "" ""1.0Carbon tetrachloride UaND

" "" ""1.0Chlorobenzene UaND

" "" ""1.0Chloroethane UaND

" "" ""1.0Chloroform UaND

" "" ""1.0Chloromethane UaND

" "" ""1.0cis-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 7 of 61



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-01 (Water)

Origins Laboratory, Inc.

RW6GW01'

5/4/2016   1:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.0cis-1,3-Dichloropropene UaND

" "" ""1.0Dibromochloromethane UaND

" "" ""1.0Dibromomethane UaND

" "" ""1.0Ethylbenzene UaND

" "" ""5.0Hexachlorobutadiene UaND

" "" ""10Iodomethane UaND

" "" ""1.0Isopropylbenzene UaND

" "" ""2.0m,p-Xylene UaND

" "" ""5.0Methylene Chloride UaND

" "" ""1.0Methyl tert-Butyl Ether UaND

" "" ""4.0Naphthalene UaND

" "" ""1.0n-Butylbenzene UaND

" "" ""1.0n-Propylbenzene UaND

" "" ""1.0o-Xylene UaND

" "" ""1.0sec-Butylbenzene UaND

" "" ""1.0Styrene UaND

" "" ""1.0tert-Butylbenzene UaND

" "" ""1.0Tetrachloroethene UaND

" "" ""1.0Toluene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 8 of 61



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-01 (Water)

Origins Laboratory, Inc.

RW6GW01'

5/4/2016   1:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.0trans-1,2-Dichloroethene UaND

" "" ""1.0trans-1,3-Dichloropropene UaND

" "" ""1.0Trichloroethene UaND

" "" ""1.0Trichlorofluoromethane UaND

" "" ""1.0Vinyl chloride UaND

" "84-12193.0 %Surrogate: 1,2-Dichloroethane-d4 "

" "85-115102 %Surrogate: Toluene-d8 "

" "84-114110 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 9 of 61



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-02 (Water)

GEL Laboratories, LLC

RW6GW02'

5/4/2016   2:00:00PM

Dissolved Metals by 6010C

05/06/2016 05/09/2016mg/L 156542510.030Arsenic UND

" " "" "0.005Barium 0.0281

" "" ""0.005Cadmium UND

" " "" "0.005Chromium J0.00105

" "" ""0.010Lead UND

" " "" "0.030Selenium 0.042

" "" ""0.005Silver UND

Dissolved Metals by 7470A

" 05/09/2016mg/L 156533110.0002Mercury UND

GRO (TVPH)/DRO (TEPH)by EPA 8015C

05/09/2016 05/11/2016mg/L B6E090615.0Gasoline (C6-C10) UaND

" "" ""5.0Diesel (C10-C28) UaND

" "54-11778.3 %Surrogate: o-Terphenyl "

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.01,1,1,2-Tetrachloroethane UaND

" "" ""1.01,1,1-Trichloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 10 of 61



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-02 (Water)

Origins Laboratory, Inc.

RW6GW02'

5/4/2016   2:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.01,1,2,2-Tetrachloroethane UaND

" "" ""1.01,1,2-Trichloroethane UaND

" "" ""1.01,1-Dichloroethane UaND

" "" ""1.01,1-Dichloroethene UaND

" "" ""1.01,1-Dichloropropene UaND

" "" ""5.01,2,3-Trichlorobenzene UaND

" "" ""5.01,2,3-Trichloropropane UaND

" "" ""5.01,2,4-Trichlorobenzene UaND

" "" ""1.01,2,4-Trimethylbenzene UaND

" "" ""5.01,2-Dibromo-3-chloropropane UaND

" "" ""1.01,2-Dibromoethane (EDB) UaND

" "" ""1.01,2-Dichlorobenzene UaND

" "" ""1.01,2-Dichloroethane UaND

" "" ""1.01,2-Dichloropropane UaND

" "" ""1.01,3,5-Trimethylbenzene UaND

" "" ""1.01,3-Dichlorobenzene UaND

" "" ""1.01,3-Dichloropropane UaND

" "" ""1.01,4-Dichlorobenzene UaND

" "" ""1.02,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 11 of 61



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-02 (Water)

Origins Laboratory, Inc.

RW6GW02'

5/4/2016   2:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060115.02-Butanone UaND

" "" ""1.02-Chlorotoluene UaND

" "" ""5.02-Hexanone UaND

" "" ""1.04-Chlorotoluene UaND

" "" ""1.04-Isopropyltoluene UaND

" "" ""5.04-Methyl-2-pentanone UaND

" "" ""8.0Acetone UaND

" "" ""1.0Benzene UaND

" "" ""1.0Bromobenzene UaND

" "" ""1.0Bromochloromethane UaND

" "" ""1.0Bromodichloromethane UaND

" "" ""1.0Bromoform UaND

" "" ""1.0Bromomethane UaND

" "" ""5.0Carbon disulfide UaND

" "" ""1.0Carbon tetrachloride UaND

" "" ""1.0Chlorobenzene UaND

" "" ""1.0Chloroethane UaND

" "" ""1.0Chloroform UaND

" "" ""1.0Chloromethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-02 (Water)

Origins Laboratory, Inc.

RW6GW02'

5/4/2016   2:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.0cis-1,2-Dichloroethene UaND

" "" ""1.0cis-1,3-Dichloropropene UaND

" "" ""1.0Dibromochloromethane UaND

" "" ""1.0Dibromomethane UaND

" "" ""1.0Ethylbenzene UaND

" "" ""5.0Hexachlorobutadiene UaND

" "" ""10Iodomethane UaND

" "" ""1.0Isopropylbenzene UaND

" "" ""2.0m,p-Xylene UaND

" "" ""5.0Methylene Chloride UaND

" "" ""1.0Methyl tert-Butyl Ether UaND

" "" ""4.0Naphthalene UaND

" "" ""1.0n-Butylbenzene UaND

" "" ""1.0n-Propylbenzene UaND

" "" ""1.0o-Xylene UaND

" "" ""1.0sec-Butylbenzene UaND

" "" ""1.0Styrene UaND

" "" ""1.0tert-Butylbenzene UaND

" "" ""1.0Tetrachloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-02 (Water)

Origins Laboratory, Inc.

RW6GW02'

5/4/2016   2:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.0Toluene UaND

" "" ""1.0trans-1,2-Dichloroethene UaND

" "" ""1.0trans-1,3-Dichloropropene UaND

" "" ""1.0Trichloroethene UaND

" "" ""1.0Trichlorofluoromethane UaND

" "" ""1.0Vinyl chloride UaND

" "84-12196.0 %Surrogate: 1,2-Dichloroethane-d4 "

" "85-115102 %Surrogate: Toluene-d8 "

" "84-114108 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-03 (Water)

GEL Laboratories, LLC

RW9GW01'

5/4/2016   3:00:00PM

Dissolved Metals by 6010C

05/06/2016 05/09/2016mg/L 156542510.030Arsenic UND

" " "" "0.005Barium 0.0604

" "" ""0.005Cadmium UND

" " "" "0.005Chromium J0.00214

" "" ""0.010Lead UND

" "" ""0.030Selenium UND

" "" ""0.005Silver UND

Dissolved Metals by 7470A

" 05/09/2016mg/L 156533110.0002Mercury UND

GRO (TVPH)/DRO (TEPH)by EPA 8015C

05/09/2016 05/11/2016mg/L B6E090615.0Gasoline (C6-C10) UaND

" "" ""5.0Diesel (C10-C28) UaND

" "54-11773.2 %Surrogate: o-Terphenyl "

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.01,1,1,2-Tetrachloroethane UaND

" "" ""1.01,1,1-Trichloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-03 (Water)

Origins Laboratory, Inc.

RW9GW01'

5/4/2016   3:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.01,1,2,2-Tetrachloroethane UaND

" "" ""1.01,1,2-Trichloroethane UaND

" "" ""1.01,1-Dichloroethane UaND

" "" ""1.01,1-Dichloroethene UaND

" "" ""1.01,1-Dichloropropene UaND

" "" ""5.01,2,3-Trichlorobenzene UaND

" "" ""5.01,2,3-Trichloropropane UaND

" "" ""5.01,2,4-Trichlorobenzene UaND

" "" ""1.01,2,4-Trimethylbenzene UaND

" "" ""5.01,2-Dibromo-3-chloropropane UaND

" "" ""1.01,2-Dibromoethane (EDB) UaND

" "" ""1.01,2-Dichlorobenzene UaND

" "" ""1.01,2-Dichloroethane UaND

" "" ""1.01,2-Dichloropropane UaND

" "" ""1.01,3,5-Trimethylbenzene UaND

" "" ""1.01,3-Dichlorobenzene UaND

" "" ""1.01,3-Dichloropropane UaND

" "" ""1.01,4-Dichlorobenzene UaND

" "" ""1.02,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-03 (Water)

Origins Laboratory, Inc.

RW9GW01'

5/4/2016   3:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060115.02-Butanone UaND

" "" ""1.02-Chlorotoluene UaND

" "" ""5.02-Hexanone UaND

" "" ""1.04-Chlorotoluene UaND

" "" ""1.04-Isopropyltoluene UaND

" "" ""5.04-Methyl-2-pentanone UaND

" "" ""8.0Acetone UaND

" "" ""1.0Benzene UaND

" "" ""1.0Bromobenzene UaND

" "" ""1.0Bromochloromethane UaND

" "" ""1.0Bromodichloromethane UaND

" "" ""1.0Bromoform UaND

" "" ""1.0Bromomethane UaND

" "" ""5.0Carbon disulfide UaND

" "" ""1.0Carbon tetrachloride UaND

" "" ""1.0Chlorobenzene UaND

" "" ""1.0Chloroethane UaND

" "" ""1.0Chloroform UaND

" "" ""1.0Chloromethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-03 (Water)

Origins Laboratory, Inc.

RW9GW01'

5/4/2016   3:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.0cis-1,2-Dichloroethene UaND

" "" ""1.0cis-1,3-Dichloropropene UaND

" "" ""1.0Dibromochloromethane UaND

" "" ""1.0Dibromomethane UaND

" "" ""1.0Ethylbenzene UaND

" "" ""5.0Hexachlorobutadiene UaND

" "" ""10Iodomethane UaND

" "" ""1.0Isopropylbenzene UaND

" "" ""2.0m,p-Xylene UaND

" "" ""5.0Methylene Chloride UaND

" "" ""1.0Methyl tert-Butyl Ether UaND

" "" ""4.0Naphthalene UaND

" "" ""1.0n-Butylbenzene UaND

" "" ""1.0n-Propylbenzene UaND

" "" ""1.0o-Xylene UaND

" "" ""1.0sec-Butylbenzene UaND

" "" ""1.0Styrene UaND

" "" ""1.0tert-Butylbenzene UaND

" "" ""1.0Tetrachloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-03 (Water)

Origins Laboratory, Inc.

RW9GW01'

5/4/2016   3:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.0Toluene UaND

" "" ""1.0trans-1,2-Dichloroethene UaND

" "" ""1.0trans-1,3-Dichloropropene UaND

" "" ""1.0Trichloroethene UaND

" "" ""1.0Trichlorofluoromethane UaND

" "" ""1.0Vinyl chloride UaND

" "84-12196.3 %Surrogate: 1,2-Dichloroethane-d4 "

" "85-115101 %Surrogate: Toluene-d8 "

" "84-114108 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-04 (Water)

GEL Laboratories, LLC

RW25GW01'

5/4/2016   5:00:00PM

Dissolved Metals by 6010C

05/06/2016 05/09/2016mg/L 156542510.030Arsenic UND

" " "" "0.005Barium 0.0279

" "" ""0.005Cadmium UND

" " "" "0.005Chromium J0.0012

" "" ""0.010Lead UND

" " "" "0.030Selenium J0.00947

" "" ""0.005Silver UND

Dissolved Metals by 7470A

" 05/09/2016mg/L 156533110.0002Mercury UND

GRO (TVPH)/DRO (TEPH)by EPA 8015C

05/09/2016 05/11/2016mg/L B6E090615.0Gasoline (C6-C10) UaND

" "" ""5.0Diesel (C10-C28) UaND

" "54-11771.1 %Surrogate: o-Terphenyl "

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.01,1,1,2-Tetrachloroethane UaND

" "" ""1.01,1,1-Trichloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-04 (Water)

Origins Laboratory, Inc.

RW25GW01'

5/4/2016   5:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.01,1,2,2-Tetrachloroethane UaND

" "" ""1.01,1,2-Trichloroethane UaND

" "" ""1.01,1-Dichloroethane UaND

" "" ""1.01,1-Dichloroethene UaND

" "" ""1.01,1-Dichloropropene UaND

" "" ""5.01,2,3-Trichlorobenzene UaND

" "" ""5.01,2,3-Trichloropropane UaND

" "" ""5.01,2,4-Trichlorobenzene UaND

" "" ""1.01,2,4-Trimethylbenzene UaND

" "" ""5.01,2-Dibromo-3-chloropropane UaND

" "" ""1.01,2-Dibromoethane (EDB) UaND

" "" ""1.01,2-Dichlorobenzene UaND

" "" ""1.01,2-Dichloroethane UaND

" "" ""1.01,2-Dichloropropane UaND

" "" ""1.01,3,5-Trimethylbenzene UaND

" "" ""1.01,3-Dichlorobenzene UaND

" "" ""1.01,3-Dichloropropane UaND

" "" ""1.01,4-Dichlorobenzene UaND

" "" ""1.02,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-04 (Water)

Origins Laboratory, Inc.

RW25GW01'

5/4/2016   5:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060115.02-Butanone UaND

" "" ""1.02-Chlorotoluene UaND

" "" ""5.02-Hexanone UaND

" "" ""1.04-Chlorotoluene UaND

" "" ""1.04-Isopropyltoluene UaND

" "" ""5.04-Methyl-2-pentanone UaND

" "" ""8.0Acetone UaND

" "" ""1.0Benzene UaND

" "" ""1.0Bromobenzene UaND

" "" ""1.0Bromochloromethane UaND

" "" ""1.0Bromodichloromethane UaND

" "" ""1.0Bromoform UaND

" "" ""1.0Bromomethane UaND

" "" ""5.0Carbon disulfide UaND

" "" ""1.0Carbon tetrachloride UaND

" "" ""1.0Chlorobenzene UaND

" "" ""1.0Chloroethane UaND

" "" ""1.0Chloroform UaND

" "" ""1.0Chloromethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-04 (Water)

Origins Laboratory, Inc.

RW25GW01'

5/4/2016   5:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.0cis-1,2-Dichloroethene UaND

" "" ""1.0cis-1,3-Dichloropropene UaND

" "" ""1.0Dibromochloromethane UaND

" "" ""1.0Dibromomethane UaND

" "" ""1.0Ethylbenzene UaND

" "" ""5.0Hexachlorobutadiene UaND

" "" ""10Iodomethane UaND

" "" ""1.0Isopropylbenzene UaND

" "" ""2.0m,p-Xylene UaND

" "" ""5.0Methylene Chloride UaND

" "" ""1.0Methyl tert-Butyl Ether UaND

" "" ""4.0Naphthalene UaND

" "" ""1.0n-Butylbenzene UaND

" "" ""1.0n-Propylbenzene UaND

" "" ""1.0o-Xylene UaND

" "" ""1.0sec-Butylbenzene UaND

" "" ""1.0Styrene UaND

" "" ""1.0tert-Butylbenzene UaND

" "" ""1.0Tetrachloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-04 (Water)

Origins Laboratory, Inc.

RW25GW01'

5/4/2016   5:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.0Toluene UaND

" "" ""1.0trans-1,2-Dichloroethene UaND

" "" ""1.0trans-1,3-Dichloropropene UaND

" "" ""1.0Trichloroethene UaND

" "" ""1.0Trichlorofluoromethane UaND

" "" ""1.0Vinyl chloride UaND

" "84-12197.7 %Surrogate: 1,2-Dichloroethane-d4 "

" "85-115101 %Surrogate: Toluene-d8 "

" "84-114108 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-05 (Water)

GEL Laboratories, LLC

RW28GW01'

5/4/2016   6:00:00PM

Dissolved Metals by 6010C

05/06/2016 05/09/2016mg/L 156542510.030Arsenic UND

" " "" "0.005Barium 0.0265

" "" ""0.005Cadmium UND

" " "" "0.005Chromium J0.00149

" "" ""0.010Lead UND

" " "" "0.030Selenium J0.0173

" "" ""0.005Silver UND

Dissolved Metals by 7470A

" 05/09/2016mg/L 156533110.0002Mercury UND

GRO (TVPH)/DRO (TEPH)by EPA 8015C

05/09/2016 05/11/2016mg/L B6E090615.0Gasoline (C6-C10) UaND

" "" ""5.0Diesel (C10-C28) UaND

" "54-11778.5 %Surrogate: o-Terphenyl "

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.01,1,1,2-Tetrachloroethane UaND

" "" ""1.01,1,1-Trichloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-05 (Water)

Origins Laboratory, Inc.

RW28GW01'

5/4/2016   6:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.01,1,2,2-Tetrachloroethane UaND

" "" ""1.01,1,2-Trichloroethane UaND

" "" ""1.01,1-Dichloroethane UaND

" "" ""1.01,1-Dichloroethene UaND

" "" ""1.01,1-Dichloropropene UaND

" "" ""5.01,2,3-Trichlorobenzene UaND

" "" ""5.01,2,3-Trichloropropane UaND

" "" ""5.01,2,4-Trichlorobenzene UaND

" "" ""1.01,2,4-Trimethylbenzene UaND

" "" ""5.01,2-Dibromo-3-chloropropane UaND

" "" ""1.01,2-Dibromoethane (EDB) UaND

" "" ""1.01,2-Dichlorobenzene UaND

" "" ""1.01,2-Dichloroethane UaND

" "" ""1.01,2-Dichloropropane UaND

" "" ""1.01,3,5-Trimethylbenzene UaND

" "" ""1.01,3-Dichlorobenzene UaND

" "" ""1.01,3-Dichloropropane UaND

" "" ""1.01,4-Dichlorobenzene UaND

" "" ""1.02,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-05 (Water)

Origins Laboratory, Inc.

RW28GW01'

5/4/2016   6:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060115.02-Butanone UaND

" "" ""1.02-Chlorotoluene UaND

" "" ""5.02-Hexanone UaND

" "" ""1.04-Chlorotoluene UaND

" "" ""1.04-Isopropyltoluene UaND

" "" ""5.04-Methyl-2-pentanone UaND

" "" ""8.0Acetone UaND

" "" ""1.0Benzene UaND

" "" ""1.0Bromobenzene UaND

" "" ""1.0Bromochloromethane UaND

" "" ""1.0Bromodichloromethane UaND

" "" ""1.0Bromoform UaND

" "" ""1.0Bromomethane UaND

" "" ""5.0Carbon disulfide UaND

" "" ""1.0Carbon tetrachloride UaND

" "" ""1.0Chlorobenzene UaND

" "" ""1.0Chloroethane UaND

" "" ""1.0Chloroform UaND

" "" ""1.0Chloromethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-05 (Water)

Origins Laboratory, Inc.

RW28GW01'

5/4/2016   6:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.0cis-1,2-Dichloroethene UaND

" "" ""1.0cis-1,3-Dichloropropene UaND

" "" ""1.0Dibromochloromethane UaND

" "" ""1.0Dibromomethane UaND

" "" ""1.0Ethylbenzene UaND

" "" ""5.0Hexachlorobutadiene UaND

" "" ""10Iodomethane UaND

" "" ""1.0Isopropylbenzene UaND

" "" ""2.0m,p-Xylene UaND

" "" ""5.0Methylene Chloride UaND

" "" ""1.0Methyl tert-Butyl Ether UaND

" "" ""4.0Naphthalene UaND

" "" ""1.0n-Butylbenzene UaND

" "" ""1.0n-Propylbenzene UaND

" "" ""1.0o-Xylene UaND

" "" ""1.0sec-Butylbenzene UaND

" "" ""1.0Styrene UaND

" "" ""1.0tert-Butylbenzene UaND

" " "" "1.0Tetrachloroethene 1.4

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-05 (Water)

Origins Laboratory, Inc.

RW28GW01'

5/4/2016   6:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.0Toluene UaND

" "" ""1.0trans-1,2-Dichloroethene UaND

" "" ""1.0trans-1,3-Dichloropropene UaND

" "" ""1.0Trichloroethene UaND

" "" ""1.0Trichlorofluoromethane UaND

" "" ""1.0Vinyl chloride UaND

" "84-12199.2 %Surrogate: 1,2-Dichloroethane-d4 "

" "85-11599.5 %Surrogate: Toluene-d8 "

" "84-114108 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-06 (Water)

GEL Laboratories, LLC

RW14GW02'

5/4/2016   4:00:00PM

Dissolved Metals by 6010C

1565425 05/06/2016 05/09/2016mg/L 10.030Arsenic J0.00684

" " "" "0.005Barium 0.0376

" "" ""0.005Cadmium UND

" " "" "0.005Chromium J0.00206

" "" ""0.010Lead UND

" "" ""0.030Selenium UND

" "" ""0.005Silver UND

Dissolved Metals by 7470A

" 05/09/2016mg/L 156533110.0002Mercury UND

GRO (TVPH)/DRO (TEPH)by EPA 8015C

05/09/2016 05/11/2016mg/L B6E090615.0Gasoline (C6-C10) UaND

" "" ""5.0Diesel (C10-C28) UaND

" "54-11769.3 %Surrogate: o-Terphenyl "

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.01,1,1,2-Tetrachloroethane UaND

" "" ""1.01,1,1-Trichloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-06 (Water)

Origins Laboratory, Inc.

RW14GW02'

5/4/2016   4:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.01,1,2,2-Tetrachloroethane UaND

" "" ""1.01,1,2-Trichloroethane UaND

" "" ""1.01,1-Dichloroethane UaND

" "" ""1.01,1-Dichloroethene UaND

" "" ""1.01,1-Dichloropropene UaND

" "" ""5.01,2,3-Trichlorobenzene UaND

" "" ""5.01,2,3-Trichloropropane UaND

" "" ""5.01,2,4-Trichlorobenzene UaND

" "" ""1.01,2,4-Trimethylbenzene UaND

" "" ""5.01,2-Dibromo-3-chloropropane UaND

" "" ""1.01,2-Dibromoethane (EDB) UaND

" "" ""1.01,2-Dichlorobenzene UaND

" "" ""1.01,2-Dichloroethane UaND

" "" ""1.01,2-Dichloropropane UaND

" "" ""1.01,3,5-Trimethylbenzene UaND

" "" ""1.01,3-Dichlorobenzene UaND

" "" ""1.01,3-Dichloropropane UaND

" "" ""1.01,4-Dichlorobenzene UaND

" "" ""1.02,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-06 (Water)

Origins Laboratory, Inc.

RW14GW02'

5/4/2016   4:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060115.02-Butanone UaND

" "" ""1.02-Chlorotoluene UaND

" "" ""5.02-Hexanone UaND

" "" ""1.04-Chlorotoluene UaND

" "" ""1.04-Isopropyltoluene UaND

" "" ""5.04-Methyl-2-pentanone UaND

" "" ""8.0Acetone UaND

" "" ""1.0Benzene UaND

" "" ""1.0Bromobenzene UaND

" "" ""1.0Bromochloromethane UaND

" "" ""1.0Bromodichloromethane UaND

" "" ""1.0Bromoform UaND

" "" ""1.0Bromomethane UaND

" "" ""5.0Carbon disulfide UaND

" "" ""1.0Carbon tetrachloride UaND

" "" ""1.0Chlorobenzene UaND

" "" ""1.0Chloroethane UaND

" "" ""1.0Chloroform UaND

" "" ""1.0Chloromethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-06 (Water)

Origins Laboratory, Inc.

RW14GW02'

5/4/2016   4:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.0cis-1,2-Dichloroethene UaND

" "" ""1.0cis-1,3-Dichloropropene UaND

" "" ""1.0Dibromochloromethane UaND

" "" ""1.0Dibromomethane UaND

" "" ""1.0Ethylbenzene UaND

" "" ""5.0Hexachlorobutadiene UaND

" "" ""10Iodomethane UaND

" "" ""1.0Isopropylbenzene UaND

" "" ""2.0m,p-Xylene UaND

" "" ""5.0Methylene Chloride UaND

" "" ""1.0Methyl tert-Butyl Ether UaND

" "" ""4.0Naphthalene UaND

" "" ""1.0n-Butylbenzene UaND

" "" ""1.0n-Propylbenzene UaND

" "" ""1.0o-Xylene UaND

" "" ""1.0sec-Butylbenzene UaND

" "" ""1.0Styrene UaND

" "" ""1.0tert-Butylbenzene UaND

" "" ""1.0Tetrachloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-06 (Water)

Origins Laboratory, Inc.

RW14GW02'

5/4/2016   4:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.0Toluene UaND

" "" ""1.0trans-1,2-Dichloroethene UaND

" "" ""1.0trans-1,3-Dichloropropene UaND

" "" ""1.0Trichloroethene UaND

" "" ""1.0Trichlorofluoromethane UaND

" "" ""1.0Vinyl chloride UaND

" "84-12196.8 %Surrogate: 1,2-Dichloroethane-d4 "

" "85-115101 %Surrogate: Toluene-d8 "

" "84-114110 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-07 (Water)

GEL Laboratories, LLC

RW14GW01'

5/4/2016   7:00:00PM

Dissolved Metals by 6010C

05/06/2016 05/09/2016mg/L 156542510.030Arsenic UND

" " "" "0.005Barium 0.0386

" "" ""0.005Cadmium UND

" " "" "0.005Chromium J0.00127

" "" ""0.010Lead UND

" " "" "0.030Selenium J0.00954

" "" ""0.005Silver UND

Dissolved Metals by 7470A

" 05/09/2016mg/L 156533110.0002Mercury UND

GRO (TVPH)/DRO (TEPH)by EPA 8015C

05/09/2016 05/11/2016mg/L B6E090615.0Gasoline (C6-C10) UaND

" "" ""5.0Diesel (C10-C28) UaND

" "54-11781.5 %Surrogate: o-Terphenyl "

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.01,1,1,2-Tetrachloroethane UaND

" "" ""1.01,1,1-Trichloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-07 (Water)

Origins Laboratory, Inc.

RW14GW01'

5/4/2016   7:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.01,1,2,2-Tetrachloroethane UaND

" "" ""1.01,1,2-Trichloroethane UaND

" "" ""1.01,1-Dichloroethane UaND

" "" ""1.01,1-Dichloroethene UaND

" "" ""1.01,1-Dichloropropene UaND

" "" ""5.01,2,3-Trichlorobenzene UaND

" "" ""5.01,2,3-Trichloropropane UaND

" "" ""5.01,2,4-Trichlorobenzene UaND

" "" ""1.01,2,4-Trimethylbenzene UaND

" "" ""5.01,2-Dibromo-3-chloropropane UaND

" "" ""1.01,2-Dibromoethane (EDB) UaND

" "" ""1.01,2-Dichlorobenzene UaND

" "" ""1.01,2-Dichloroethane UaND

" "" ""1.01,2-Dichloropropane UaND

" "" ""1.01,3,5-Trimethylbenzene UaND

" "" ""1.01,3-Dichlorobenzene UaND

" "" ""1.01,3-Dichloropropane UaND

" "" ""1.01,4-Dichlorobenzene UaND

" "" ""1.02,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-07 (Water)

Origins Laboratory, Inc.

RW14GW01'

5/4/2016   7:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060115.02-Butanone UaND

" "" ""1.02-Chlorotoluene UaND

" "" ""5.02-Hexanone UaND

" "" ""1.04-Chlorotoluene UaND

" "" ""1.04-Isopropyltoluene UaND

" "" ""5.04-Methyl-2-pentanone UaND

" "" ""8.0Acetone UaND

" "" ""1.0Benzene UaND

" "" ""1.0Bromobenzene UaND

" "" ""1.0Bromochloromethane UaND

" "" ""1.0Bromodichloromethane UaND

" "" ""1.0Bromoform UaND

" "" ""1.0Bromomethane UaND

" "" ""5.0Carbon disulfide UaND

" "" ""1.0Carbon tetrachloride UaND

" "" ""1.0Chlorobenzene UaND

" "" ""1.0Chloroethane UaND

" "" ""1.0Chloroform UaND

" "" ""1.0Chloromethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-07 (Water)

Origins Laboratory, Inc.

RW14GW01'

5/4/2016   7:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.0cis-1,2-Dichloroethene UaND

" "" ""1.0cis-1,3-Dichloropropene UaND

" "" ""1.0Dibromochloromethane UaND

" "" ""1.0Dibromomethane UaND

" "" ""1.0Ethylbenzene UaND

" "" ""5.0Hexachlorobutadiene UaND

" "" ""10Iodomethane UaND

" "" ""1.0Isopropylbenzene UaND

" "" ""2.0m,p-Xylene UaND

" "" ""5.0Methylene Chloride UaND

" "" ""1.0Methyl tert-Butyl Ether UaND

" "" ""4.0Naphthalene UaND

" "" ""1.0n-Butylbenzene UaND

" "" ""1.0n-Propylbenzene UaND

" "" ""1.0o-Xylene UaND

" "" ""1.0sec-Butylbenzene UaND

" "" ""1.0Styrene UaND

" "" ""1.0tert-Butylbenzene UaND

" "" ""1.0Tetrachloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-07 (Water)

Origins Laboratory, Inc.

RW14GW01'

5/4/2016   7:00:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.0Toluene UaND

" "" ""1.0trans-1,2-Dichloroethene UaND

" "" ""1.0trans-1,3-Dichloropropene UaND

" "" ""1.0Trichloroethene UaND

" "" ""1.0Trichlorofluoromethane UaND

" "" ""1.0Vinyl chloride UaND

" "84-12196.9 %Surrogate: 1,2-Dichloroethane-d4 "

" "85-115101 %Surrogate: Toluene-d8 "

" "84-114109 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-08 (Water)

GEL Laboratories, LLC

RW19GW01'

5/4/2016   6:30:00PM

Dissolved Metals by 6010C

05/06/2016 05/09/2016mg/L 156542510.030Arsenic UND

" " "" "0.005Barium J0.00965

" "" ""0.005Cadmium UND

" " "" "0.005Chromium J0.00132

" "" ""0.010Lead UND

" "" ""0.030Selenium UND

" "" ""0.005Silver UND

Dissolved Metals by 7470A

" 05/09/2016mg/L 156533110.0002Mercury UND

GRO (TVPH)/DRO (TEPH)by EPA 8015C

05/09/2016 05/11/2016mg/L B6E090615.0Gasoline (C6-C10) UaND

" "" ""5.0Diesel (C10-C28) UaND

" "54-11775.4 %Surrogate: o-Terphenyl "

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.01,1,1,2-Tetrachloroethane UaND

" "" ""1.01,1,1-Trichloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-08 (Water)

Origins Laboratory, Inc.

RW19GW01'

5/4/2016   6:30:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.01,1,2,2-Tetrachloroethane UaND

" "" ""1.01,1,2-Trichloroethane UaND

" "" ""1.01,1-Dichloroethane UaND

" "" ""1.01,1-Dichloroethene UaND

" "" ""1.01,1-Dichloropropene UaND

" "" ""5.01,2,3-Trichlorobenzene UaND

" "" ""5.01,2,3-Trichloropropane UaND

" "" ""5.01,2,4-Trichlorobenzene UaND

" "" ""1.01,2,4-Trimethylbenzene UaND

" "" ""5.01,2-Dibromo-3-chloropropane UaND

" "" ""1.01,2-Dibromoethane (EDB) UaND

" "" ""1.01,2-Dichlorobenzene UaND

" "" ""1.01,2-Dichloroethane UaND

" "" ""1.01,2-Dichloropropane UaND

" "" ""1.01,3,5-Trimethylbenzene UaND

" "" ""1.01,3-Dichlorobenzene UaND

" "" ""1.01,3-Dichloropropane UaND

" "" ""1.01,4-Dichlorobenzene UaND

" "" ""1.02,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 41 of 61



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-08 (Water)

Origins Laboratory, Inc.

RW19GW01'

5/4/2016   6:30:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060115.02-Butanone UaND

" "" ""1.02-Chlorotoluene UaND

" "" ""5.02-Hexanone UaND

" "" ""1.04-Chlorotoluene UaND

" "" ""1.04-Isopropyltoluene UaND

" "" ""5.04-Methyl-2-pentanone UaND

" "" ""8.0Acetone UaND

" "" ""1.0Benzene UaND

" "" ""1.0Bromobenzene UaND

" "" ""1.0Bromochloromethane UaND

" "" ""1.0Bromodichloromethane UaND

" "" ""1.0Bromoform UaND

" "" ""1.0Bromomethane UaND

" "" ""5.0Carbon disulfide UaND

" "" ""1.0Carbon tetrachloride UaND

" "" ""1.0Chlorobenzene UaND

" "" ""1.0Chloroethane UaND

" "" ""1.0Chloroform UaND

" "" ""1.0Chloromethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-08 (Water)

Origins Laboratory, Inc.

RW19GW01'

5/4/2016   6:30:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.0cis-1,2-Dichloroethene UaND

" "" ""1.0cis-1,3-Dichloropropene UaND

" "" ""1.0Dibromochloromethane UaND

" "" ""1.0Dibromomethane UaND

" "" ""1.0Ethylbenzene UaND

" "" ""5.0Hexachlorobutadiene UaND

" "" ""10Iodomethane UaND

" "" ""1.0Isopropylbenzene UaND

" "" ""2.0m,p-Xylene UaND

" "" ""5.0Methylene Chloride UaND

" "" ""1.0Methyl tert-Butyl Ether UaND

" "" ""4.0Naphthalene UaND

" "" ""1.0n-Butylbenzene UaND

" "" ""1.0n-Propylbenzene UaND

" "" ""1.0o-Xylene UaND

" "" ""1.0sec-Butylbenzene UaND

" "" ""1.0Styrene UaND

" "" ""1.0tert-Butylbenzene UaND

" "" ""1.0Tetrachloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X605064-08 (Water)

Origins Laboratory, Inc.

RW19GW01'

5/4/2016   6:30:00PM

VOC by EPA 8260C

05/06/2016 05/06/2016ug/L B6E060111.0Toluene UaND

" "" ""1.0trans-1,2-Dichloroethene UaND

" "" ""1.0trans-1,3-Dichloropropene UaND

" "" ""1.0Trichloroethene UaND

" "" ""1.0Trichlorofluoromethane UaND

" "" ""1.0Vinyl chloride UaND

" "84-12198.4 %Surrogate: 1,2-Dichloroethane-d4 "

" "85-115100 %Surrogate: Toluene-d8 "

" "84-114110 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6E0601 - EPA 5030B (Water)

Blank (B6E0601-BLK1) Prepared: 05/06/2016 Analyzed: 05/06/2016

1,1,1,2-Tetrachloroethane ug/LND 1.0 Ua

1,1,1-Trichloroethane "ND 1.0 Ua

1,1,2,2-Tetrachloroethane "ND 1.0 Ua

1,1,2-Trichloroethane "ND 1.0 Ua

1,1-Dichloroethane "ND 1.0 Ua

1,1-Dichloroethene "ND 1.0 Ua

1,1-Dichloropropene "ND 1.0 Ua

1,2,3-Trichlorobenzene "ND 5.0 Ua

1,2,3-Trichloropropane "ND 5.0 Ua

1,2,4-Trichlorobenzene "ND 5.0 Ua

1,2,4-Trimethylbenzene "ND 1.0 Ua

1,2-Dibromo-3-chloropropane "ND 5.0 Ua

1,2-Dibromoethane (EDB) "ND 1.0 Ua

1,2-Dichlorobenzene "ND 1.0 Ua

1,2-Dichloroethane "ND 1.0 Ua

1,2-Dichloropropane "ND 1.0 Ua

1,3,5-Trimethylbenzene "ND 1.0 Ua

1,3-Dichlorobenzene "ND 1.0 Ua

1,3-Dichloropropane "ND 1.0 Ua

1,4-Dichlorobenzene "ND 1.0 Ua

2,2-Dichloropropane "ND 1.0 Ua

2-Butanone "ND 5.0 Ua

2-Chlorotoluene "ND 1.0 Ua

2-Hexanone "ND 5.0 Ua

4-Chlorotoluene "ND 1.0 Ua

4-Isopropyltoluene "ND 1.0 Ua

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6E0601 - EPA 5030B (Water)

Blank (B6E0601-BLK1) Prepared: 05/06/2016 Analyzed: 05/06/2016

4-Methyl-2-pentanone ug/LND 5.0 Ua

Acetone "ND 8.0 Ua

Benzene "ND 1.0 Ua

Bromobenzene "ND 1.0 Ua

Bromochloromethane "ND 1.0 Ua

Bromodichloromethane "ND 1.0 Ua

Bromoform "ND 1.0 Ua

Bromomethane "ND 1.0 Ua

Carbon disulfide "ND 5.0 Ua

Carbon tetrachloride "ND 1.0 Ua

Chlorobenzene "ND 1.0 Ua

Chloroethane "ND 1.0 Ua

Chloroform "ND 1.0 Ua

Chloromethane "ND 1.0 Ua

cis-1,2-Dichloroethene "ND 1.0 Ua

cis-1,3-Dichloropropene "ND 1.0 Ua

Dibromochloromethane "ND 1.0 Ua

Dibromomethane "ND 1.0 Ua

Ethylbenzene "ND 1.0 Ua

Hexachlorobutadiene "ND 5.0 Ua

Iodomethane "ND 10 Ua

Isopropylbenzene "ND 1.0 Ua

m,p-Xylene "ND 2.0 Ua

Methylene Chloride "ND 5.0 Ua

Methyl tert-Butyl Ether "ND 1.0 Ua

Naphthalene "ND 4.0 Ua

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6E0601 - EPA 5030B (Water)

Blank (B6E0601-BLK1) Prepared: 05/06/2016 Analyzed: 05/06/2016

n-Butylbenzene ug/LND 1.0 Ua

n-Propylbenzene "ND 1.0 Ua

o-Xylene "ND 1.0 Ua

sec-Butylbenzene "ND 1.0 Ua

Styrene "ND 1.0 Ua

tert-Butylbenzene "ND 1.0 Ua

Tetrachloroethene "ND 1.0 Ua

Toluene "ND 1.0 Ua

trans-1,2-Dichloroethene "ND 1.0 Ua

trans-1,3-Dichloropropene "ND 1.0 Ua

Trichloroethene "ND 1.0 Ua

Trichlorofluoromethane "ND 1.0 Ua

Vinyl chloride "ND 1.0 Ua

" 62.5 84-121Surrogate: 1,2-Dichloroethane-d4 98.962

" 62.5 85-115Surrogate: Toluene-d8 98.962

" 62.5 84-114Surrogate: 4-Bromofluorobenzene 10968

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6E0601 - EPA 5030B (Water)

LCS (B6E0601-BS1) Prepared: 05/06/2016 Analyzed: 05/06/2016

1,1,1,2-Tetrachloroethane ug/L47 1.0 50.0 78.8-12894.4

1,1,1-Trichloroethane "46 1.0 50.0 82.3-11892.9

1,1,2,2-Tetrachloroethane "55 1.0 50.0 67.9-119111

1,1,2-Trichloroethane "50 1.0 50.0 75.4-11699.7

1,1-Dichloroethane "50 1.0 50.0 81.1-113101

1,1-Dichloroethene "52 1.0 50.0 79.4-118104

1,1-Dichloropropene "47 1.0 50.0 78-12094.8

1,2,3-Trichlorobenzene "58 5.0 50.0 63.8-134116

1,2,3-Trichloropropane "50 5.0 50.0 63.3-12199.0

1,2,4-Trichlorobenzene "47 5.0 50.0 70.4-12594.5

1,2,4-Trimethylbenzene "48 1.0 50.0 73.3-12395.5

1,2-Dibromo-3-chloropropane "52 5.0 50.0 71.6-114104

1,2-Dibromoethane (EDB) "50 1.0 50.0 74.7-127100

1,2-Dichlorobenzene "49 1.0 50.0 81.3-11697.8

1,2-Dichloroethane "47 1.0 50.0 71.1-12093.6

1,2-Dichloropropane "48 1.0 50.0 77.4-11595.2

1,3,5-Trimethylbenzene "48 1.0 50.0 71.9-12896.6

1,3-Dichlorobenzene "52 1.0 50.0 82.1-117104

1,3-Dichloropropane "50 1.0 50.0 75.1-12399.7

1,4-Dichlorobenzene "50 1.0 50.0 76.8-119101

2,2-Dichloropropane "48 1.0 50.0 84-12095.7

2-Butanone "250 5.0 250 64.9-12399.7

2-Chlorotoluene "55 1.0 50.0 66-133109

2-Hexanone "250 5.0 250 70.9-11699.6

4-Chlorotoluene "53 1.0 50.0 73.2-119107

4-Isopropyltoluene "49 1.0 50.0 79.8-12098.5

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6E0601 - EPA 5030B (Water)

LCS (B6E0601-BS1) Prepared: 05/06/2016 Analyzed: 05/06/2016

4-Methyl-2-pentanone ug/L260 5.0 250 58.5-122103

Acetone "240 8.0 250 65.4-12596.2

Benzene "50 1.0 50.0 75.5-116101

Bromobenzene "52 1.0 50.0 70-130104

Bromochloromethane "48 1.0 50.0 79-11595.8

Bromodichloromethane "48 1.0 50.0 73-12395.4

Bromoform "46 1.0 50.0 75-12891.4

Bromomethane "51 1.0 50.0 72-138102

Carbon disulfide "64 5.0 50.0 69-129128

Carbon tetrachloride "43 1.0 50.0 80-12486.4

Chlorobenzene "51 1.0 50.0 78-121102

Chloroethane "48 1.0 50.0 77-13895.6

Chloroform "49 1.0 50.0 75-11797.4

Chloromethane "49 1.0 50.0 72-13097.0

cis-1,2-Dichloroethene "49 1.0 50.0 78-11897.8

cis-1,3-Dichloropropene "50 1.0 50.0 73-122100

Dibromochloromethane "46 1.0 50.0 78-11992.0

Dibromomethane "47 1.0 50.0 79-11693.4

Ethylbenzene "50 1.0 50.0 78-130100

Hexachlorobutadiene "52 5.0 50.0 72-129103

Iodomethane "74 10 50.0 QM-1174-121148

Isopropylbenzene "49 1.0 50.0 75-12898.3

m,p-Xylene "100 2.0 100 75-134103

Methylene Chloride "52 5.0 50.0 80-122103

Methyl tert-Butyl Ether "50 1.0 50.0 72-125101

Naphthalene "49 4.0 50.0 65-12898.2

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6E0601 - EPA 5030B (Water)

LCS (B6E0601-BS1) Prepared: 05/06/2016 Analyzed: 05/06/2016

n-Butylbenzene ug/L49 1.0 50.0 69-13497.4

n-Propylbenzene "51 1.0 50.0 74-132103

o-Xylene "55 1.0 50.0 76-129110

sec-Butylbenzene "51 1.0 50.0 74-128102

Styrene "55 1.0 50.0 74-126110

tert-Butylbenzene "46 1.0 50.0 72-12392.4

Tetrachloroethene "43 1.0 50.0 78-13286.0

Toluene "53 1.0 50.0 76-128107

trans-1,2-Dichloroethene "51 1.0 50.0 79-120102

trans-1,3-Dichloropropene "50 1.0 50.0 74-122100

Trichloroethene "46 1.0 50.0 76-12592.0

Trichlorofluoromethane "49 1.0 50.0 66-14997.4

Vinyl chloride "53 1.0 50.0 70-137107

" 62.5 84-121Surrogate: 1,2-Dichloroethane-d4 10163

" 62.5 85-115Surrogate: Toluene-d8 10063

" 62.5 84-114Surrogate: 4-Bromofluorobenzene 10264

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6E0601 - EPA 5030B (Water)

Matrix Spike (B6E0601-MS1) Prepared: 05/06/2016 Analyzed: 05/06/2016Source: X605069-01

1,1,1,2-Tetrachloroethane ug/L48 1.0 50.0 ND 82-13096.4

1,1,1-Trichloroethane "48 1.0 50.0 ND 81-12595.4

1,1,2,2-Tetrachloroethane "48 1.0 50.0 ND 74-12096.1

1,1,2-Trichloroethane "51 1.0 50.0 ND 80-118102

1,1-Dichloroethane "52 1.0 50.0 ND 79-120104

1,1-Dichloroethene "53 1.0 50.0 ND 73-130107

1,1-Dichloropropene "49 1.0 50.0 ND 77-12497.4

1,2,3-Trichlorobenzene "59 5.0 50.0 ND 55-144118

1,2,3-Trichloropropane "50 5.0 50.0 ND 67-126101

1,2,4-Trichlorobenzene "48 5.0 50.0 0.5 56-14195.4

1,2,4-Trimethylbenzene "50 1.0 50.0 0.4 62-13298.7

1,2-Dibromo-3-chloropropane "51 5.0 50.0 ND 56-142102

1,2-Dibromoethane (EDB) "52 1.0 50.0 ND 84-124104

1,2-Dichlorobenzene "50 1.0 50.0 ND 74-124101

1,2-Dichloroethane "49 1.0 50.0 ND 76-12097.5

1,2-Dichloropropane "50 1.0 50.0 ND 78-11799.5

1,3,5-Trimethylbenzene "49 1.0 50.0 0.2 64-13898.3

1,3-Dichlorobenzene "54 1.0 50.0 ND 73-126107

1,3-Dichloropropane "52 1.0 50.0 ND 83-120103

1,4-Dichlorobenzene "52 1.0 50.0 ND 64-130104

2,2-Dichloropropane "49 1.0 50.0 ND 77-12998.5

2-Butanone "270 5.0 250 ND 66-128107

2-Chlorotoluene "57 1.0 50.0 ND 71-130113

2-Hexanone "270 5.0 250 ND 74-123107

4-Chlorotoluene "55 1.0 50.0 ND 66-128110

4-Isopropyltoluene "50 1.0 50.0 0.3 60-140100

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6E0601 - EPA 5030B (Water)

Matrix Spike (B6E0601-MS1) Prepared: 05/06/2016 Analyzed: 05/06/2016Source: X605069-01

4-Methyl-2-pentanone ug/L270 5.0 250 ND 65-125107

Acetone "260 8.0 250 ND 63-134106

Benzene "52 1.0 50.0 ND 74-130103

Bromobenzene "54 1.0 50.0 ND 70-130108

Bromochloromethane "50 1.0 50.0 ND 80-118100

Bromodichloromethane "49 1.0 50.0 ND 76-12298.5

Bromoform "47 1.0 50.0 ND 80-12893.7

Bromomethane "52 1.0 50.0 ND 69-144104

Carbon disulfide "66 5.0 50.0 ND 70-131131

Carbon tetrachloride "44 1.0 50.0 ND 81-13088.1

Chlorobenzene "53 1.0 50.0 ND 72-128105

Chloroethane "49 1.0 50.0 ND 79-14097.7

Chloroform "51 1.0 50.0 ND 76-118102

Chloromethane "50 1.0 50.0 ND 72-12899.8

cis-1,2-Dichloroethene "51 1.0 50.0 ND 78-120102

cis-1,3-Dichloropropene "51 1.0 50.0 ND 79-120102

Dibromochloromethane "48 1.0 50.0 ND 81-12195.1

Dibromomethane "48 1.0 50.0 ND 84-11595.6

Ethylbenzene "51 1.0 50.0 ND 76-132103

Hexachlorobutadiene "52 5.0 50.0 ND 70-130103

Iodomethane "76 10 50.0 ND QM-0772-127153

Isopropylbenzene "50 1.0 50.0 ND 66-135100

m,p-Xylene "110 2.0 100 ND 69-139105

Methylene Chloride "44 5.0 50.0 ND 87-11888.7

Methyl tert-Butyl Ether "55 1.0 50.0 1.8 62-138106

Naphthalene "50 4.0 50.0 ND 59-148101

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6E0601 - EPA 5030B (Water)

Matrix Spike (B6E0601-MS1) Prepared: 05/06/2016 Analyzed: 05/06/2016Source: X605069-01

n-Butylbenzene ug/L49 1.0 50.0 0.3 52-14697.6

n-Propylbenzene "53 1.0 50.0 ND 66-141106

o-Xylene "56 1.0 50.0 ND 74-131113

sec-Butylbenzene "52 1.0 50.0 ND 63-138104

Styrene "57 1.0 50.0 ND 72-128114

tert-Butylbenzene "47 1.0 50.0 ND 67-12994.9

Tetrachloroethene "44 1.0 50.0 ND 76-13488.8

Toluene "55 1.0 50.0 ND 73-131111

trans-1,2-Dichloroethene "52 1.0 50.0 ND 78-123104

trans-1,3-Dichloropropene "51 1.0 50.0 ND 75-125102

Trichloroethene "48 1.0 50.0 ND 73-13196.6

Trichlorofluoromethane "50 1.0 50.0 ND 83-14199.5

Vinyl chloride "55 1.0 50.0 ND 73-139110

" 62.5 84-121Surrogate: 1,2-Dichloroethane-d4 10465

" 62.5 85-115Surrogate: Toluene-d8 99.262

" 62.5 84-114Surrogate: 4-Bromofluorobenzene 10364

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6E0601 - EPA 5030B (Water)

Matrix Spike Dup (B6E0601-MSD1) Prepared: 05/06/2016 Analyzed: 05/06/2016Source: X605069-01

1,1,1,2-Tetrachloroethane ug/L49 1.0 50.0 ND 2082-13097.2 0.765

1,1,1-Trichloroethane "49 1.0 50.0 ND 2081-12597.5 2.22

1,1,2,2-Tetrachloroethane "48 1.0 50.0 ND 2074-12095.5 0.543

1,1,2-Trichloroethane "52 1.0 50.0 ND 2080-118103 1.64

1,1-Dichloroethane "52 1.0 50.0 ND 2079-120104 0.00

1,1-Dichloroethene "55 1.0 50.0 ND 2073-130110 2.79

1,1-Dichloropropene "50 1.0 50.0 ND 2077-12499.5 2.15

1,2,3-Trichlorobenzene "59 5.0 50.0 ND 2055-144117 0.798

1,2,3-Trichloropropane "47 5.0 50.0 ND 2067-12694.9 5.99

1,2,4-Trichlorobenzene "49 5.0 50.0 0.5 2056-14196.1 0.662

1,2,4-Trimethylbenzene "50 1.0 50.0 0.4 2062-13299.1 0.401

1,2-Dibromo-3-chloropropane "49 5.0 50.0 ND 2056-14297.6 3.94

1,2-Dibromoethane (EDB) "50 1.0 50.0 ND 2084-124100 3.55

1,2-Dichlorobenzene "50 1.0 50.0 ND 2074-12499.8 0.818

1,2-Dichloroethane "48 1.0 50.0 ND 2076-12095.1 2.49

1,2-Dichloropropane "49 1.0 50.0 ND 2078-11799.0 0.484

1,3,5-Trimethylbenzene "50 1.0 50.0 0.2 2064-13899.7 1.41

1,3-Dichlorobenzene "54 1.0 50.0 ND 2073-126108 0.760

1,3-Dichloropropane "50 1.0 50.0 ND 2083-120100 3.11

1,4-Dichlorobenzene "52 1.0 50.0 ND 2064-130105 0.768

2,2-Dichloropropane "51 1.0 50.0 ND 2077-129101 2.78

2-Butanone "250 5.0 250 ND 2066-128102 5.30

2-Chlorotoluene "57 1.0 50.0 ND 2071-130113 0.0706

2-Hexanone "250 5.0 250 ND 2074-123102 4.81

4-Chlorotoluene "56 1.0 50.0 ND 2066-128111 1.27

4-Isopropyltoluene "52 1.0 50.0 0.3 2060-140102 2.08

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6E0601 - EPA 5030B (Water)

Matrix Spike Dup (B6E0601-MSD1) Prepared: 05/06/2016 Analyzed: 05/06/2016Source: X605069-01

4-Methyl-2-pentanone ug/L260 5.0 250 ND 2065-125102 4.40

Acetone "250 8.0 250 ND 2063-134102 3.84

Benzene "52 1.0 50.0 ND 2074-130104 0.522

Bromobenzene "53 1.0 50.0 ND 2070-130106 1.66

Bromochloromethane "49 1.0 50.0 ND 2080-11898.2 2.19

Bromodichloromethane "49 1.0 50.0 ND 2076-12298.2 0.366

Bromoform "46 1.0 50.0 ND 2080-12892.4 1.38

Bromomethane "52 1.0 50.0 ND 2069-144103 0.809

Carbon disulfide "67 5.0 50.0 ND 2070-131135 2.42

Carbon tetrachloride "46 1.0 50.0 ND 2081-13091.2 3.39

Chlorobenzene "52 1.0 50.0 ND 2072-128105 0.456

Chloroethane "49 1.0 50.0 ND 2079-14098.7 0.957

Chloroform "51 1.0 50.0 ND 2076-118101 0.197

Chloromethane "49 1.0 50.0 ND 2072-12897.5 2.37

cis-1,2-Dichloroethene "51 1.0 50.0 ND 2078-120102 0.216

cis-1,3-Dichloropropene "50 1.0 50.0 ND 2079-120101 1.45

Dibromochloromethane "47 1.0 50.0 ND 2081-12193.0 2.23

Dibromomethane "46 1.0 50.0 ND 2084-11591.6 4.27

Ethylbenzene "53 1.0 50.0 ND 2076-132105 2.25

Hexachlorobutadiene "53 5.0 50.0 ND 2070-130105 2.04

Iodomethane "77 10 50.0 ND 20 QM-0772-127155 1.30

Isopropylbenzene "51 1.0 50.0 ND 2066-135102 1.91

m,p-Xylene "110 2.0 100 ND 2069-139108 2.19

Methylene Chloride "44 5.0 50.0 ND 2087-11887.4 1.54

Methyl tert-Butyl Ether "53 1.0 50.0 1.8 2062-138103 3.23

Naphthalene "50 4.0 50.0 ND 2059-14899.9 0.937

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6E0601 - EPA 5030B (Water)

Matrix Spike Dup (B6E0601-MSD1) Prepared: 05/06/2016 Analyzed: 05/06/2016Source: X605069-01

n-Butylbenzene ug/L50 1.0 50.0 0.3 2052-146100 2.75

n-Propylbenzene "54 1.0 50.0 ND 2066-141108 2.08

o-Xylene "57 1.0 50.0 ND 2074-131114 0.759

sec-Butylbenzene "53 1.0 50.0 ND 2063-138106 2.09

Styrene "57 1.0 50.0 ND 2072-128114 0.562

tert-Butylbenzene "48 1.0 50.0 ND 2067-12996.8 2.00

Tetrachloroethene "46 1.0 50.0 ND 2076-13491.0 2.51

Toluene "56 1.0 50.0 ND 2073-131112 1.02

trans-1,2-Dichloroethene "53 1.0 50.0 ND 2078-123107 2.35

trans-1,3-Dichloropropene "50 1.0 50.0 ND 2075-125101 1.45

Trichloroethene "49 1.0 50.0 ND 2073-13198.7 2.19

Trichlorofluoromethane "50 1.0 50.0 ND 2083-14199.2 0.342

Vinyl chloride "54 1.0 50.0 ND 2073-139108 1.58

" 62.5 84-121Surrogate: 1,2-Dichloroethane-d4 10465

" 62.5 85-115Surrogate: Toluene-d8 99.362

" 62.5 84-114Surrogate: 4-Bromofluorobenzene 10364

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Extractable Petroleum Hydrocarbons by 8015C - Quality Control

Origins Laboratory, Inc.

Batch B6E0906 - EPA 3511 Mod.

Blank (B6E0906-BLK1) Prepared: 05/09/2016 Analyzed: 05/11/2016

Gasoline (C6-C10) mg/LND 5.0 Ua

Diesel (C10-C28) "ND 5.0 Ua

" 5.00 54-117Surrogate: o-Terphenyl 1035.1

LCS (B6E0906-BS1) Prepared: 05/09/2016 Analyzed: 05/11/2016

Gasoline (C6-C10) mg/L88.4 5.0 100 69-12588.4

Diesel (C10-C28) "92.9 5.0 100 61-12092.9

" 5.00 54-117Surrogate: o-Terphenyl 89.34.5

Matrix Spike (B6E0906-MS1) Prepared: 05/09/2016 Analyzed: 05/11/2016Source: X605077-03

Gasoline (C6-C10) mg/L96.8 5.0 100 ND 70-12796.8

Diesel (C10-C28) "216 5.0 100 140 54-12675.5

" 5.00 54-117Surrogate: o-Terphenyl 82.04.1

Matrix Spike Dup (B6E0906-MSD1) Prepared: 05/09/2016 Analyzed: 05/11/2016Source: X605077-03

Gasoline (C6-C10) mg/L98.6 5.0 100 ND 2070-12798.6 1.87

Diesel (C10-C28) "243 5.0 100 140 2054-126103 11.9

" 5.00 54-117Surrogate: o-Terphenyl 1085.4

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Dissolved Metals by 6010C - Quality Control

GEL Laboratories, LLC

Batch 1565425 - SW846 3005A

BLANK (1203543564-BLK) Prepared: 05/06/2016 Analyzed: 05/09/2016

Arsenic mg/LND 0.030 U-

Silver "ND 0.005 U-

Selenium "ND 0.030 U-

Barium "ND 0.005 U-

Cadmium "ND 0.005 U-

Chromium "ND 0.005 U-

Lead "ND 0.010 U-

LCS (1203543565-BKS) Prepared: 05/06/2016 Analyzed: 05/09/2016

Selenium mg/L0.483 0.030 0.500 80-12096.6

Barium "0.484 0.005 0.500 80-12096.9

Silver "0.490 0.005 0.500 80-12098.1

Lead "0.503 0.010 0.500 80-120101

Arsenic "0.502 0.030 0.500 80-120100

Chromium "0.496 0.005 0.500 80-12099.2

Cadmium "0.491 0.005 0.500 80-12098.2

DUP (1203543566 D) Prepared: 05/06/2016 Analyzed: 05/09/2016Source: X605064-01

Chromium mg/L0.00244 0.005 0.00164 20 J0-20 39.5

Silver "ND 0.005 <0.001 20 U0-20 56

Lead "ND 0.010 <0.0033 20 U0-20 97.1

Cadmium "ND 0.005 <0.001 20 U0-20 50.1

Barium "0.0617 0.005 0.0615 200-20 0.279

Arsenic "ND 0.030 0.00695 20 U0-20 126

Selenium "0.0403 0.030 0.031 200-20 26.1

MS (1203543567 S) Prepared: 05/06/2016 Analyzed: 05/09/2016Source: X605064-01

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Dissolved Metals by 6010C - Quality Control

GEL Laboratories, LLC

Batch 1565425 - SW846 3005A

MS (1203543567 S) Prepared: 05/06/2016 Analyzed: 05/09/2016Source: X605064-01

Silver mg/L0.482 0.005 0.500 <0.001 75-12596.3

Arsenic "0.521 0.030 0.500 0.00695 75-125103

Barium "0.516 0.005 0.500 0.0615 75-12590.9

Cadmium "0.468 0.005 0.500 <0.001 75-12593.5

Chromium "0.475 0.005 0.500 0.00164 75-12594.7

Lead "0.467 0.010 0.500 <0.0033 75-12593.3

Selenium "0.522 0.030 0.500 0.031 75-12598.2

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Dissolved Metals by 7470A - Quality Control

GEL Laboratories, LLC

Batch 1565331 - SW846 7470A Prep

BLANK (1203543271-BLK) Prepared: 05/06/2016 Analyzed: 05/09/2016

Mercury mg/LND 0.0002 U-

LCS (1203543272-BKS) Prepared: 05/06/2016 Analyzed: 05/09/2016

Mercury mg/L0.00193 0.0002 0.002 80-12096.7

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  Federal BLVD PH. II

Project Number:  11600702

Lakewood CO 80232

Notes and Definitions 

Ua Sample is Non-Detect.

U Result not detected above the detection limit

QM-11 Spike recovery was outside acceptance limits for LCS, however samples are non-detect for this compound.

QM-07 The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on 

acceptable LCS recovery.

J Greater than the detection limit but less than the reporting limit

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limitND

All soil results are reported at a wet weight basis. 

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Pinyon

Corinne Wardell

9100 West Jewell Avenue, Suite 200

Lakewood CO 80232

Project Name - CCOD Federal Project Number - 11600702

Attached are your analytical results for CCOD Federal received by Origins Laboratory, Inc.  June 16, 2016.  This project is 

associated with Origins project number   X606221-01.

The analytical results in the following report were analyzed under the guidelines of EPA Methods. These methods are identified as 

follows; "SW" are defined in SW-846, "EPA" are defined in 40CFR part 136 and "SM" are defined in the most current revision of 

Standard Methods For the Examination of Water and Wastewater.

The analytical results apply specifically to the samples and analyses specified per the attached Chain of Custody. As such, this 

report shall not be reproduced except in full, without the written approval of Origin's laboratory.

Unless otherwise noted, the analytical results for all soil samples are reported on a wet weight basis. All analytical analyses were 

performed under NELAP guidelines unless noted by a data qualifier.

Any holding time exceedances, deviations from the method specifications or deviations from Origins Laboratory's Standard

Operating Procedures are outlined in the case narrative.

Thank you for selecting Origins for your analytical needs. Please contact us with any questions concerning this report, or if we can

help with anything at all.

Origins Laboratory, Inc. 

303.433.1322

o-squad@oelabinc.com

June 28, 2016



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Sample ID Laboratory ID Matrix

CROSS REFERENCE REPORT

Date ReceivedDate Sampled 

RW2GW01 X606221-01 06/16/2016 16:25Water June 16, 2016  14:00

RW2GW02 X606221-02 06/16/2016 16:25Water June 16, 2016  11:00

RW2GW03 X606221-03 06/16/2016 16:25Water June 16, 2016  11:30

RW2GW04 X606221-04 06/16/2016 16:25Water June 16, 2016  13:30

RW2GW05 X606221-05 06/16/2016 16:25Water June 16, 2016  12:00

Per the email from Corinne on 06/28/16, the sample IDs for 03, 04, and 05 have been chaged to start with RW2.

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

COC Goes Here

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 3 of 44
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

COC Goes Here

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-01 (Water)

GEL Laboratories, LLC

RW2GW01

6/16/2016   2:00:00PM

Min Detection 
Limit

Dissolved Metals by 6010C

06/22/2016 06/22/2016mg/L 157599610.030Arsenic UND 0.005

" " "" "0.005Barium 0.0213 0.001

" "" ""0.005Cadmium UND 0.001

" "" ""0.005Chromium UND 0.001

" "" ""0.010Lead UND 0.0033

" " "" "0.030Selenium 0.0645 0.006

" "" ""0.005Silver UND 0.001

Dissolved Metals by 7470A

" 06/23/2016mg/L 157634110.0002Mercury UND 0.000067

GRO (TVPH)/DRO (TEPH)by EPA 8015C

06/22/2016 06/23/2016mg/L B6F220715.00Gasoline (C6-C10) UaND

" "" ""5.00Diesel (C10-C28) UaND

" "54-11780.6 %Surrogate: o-Terphenyl "

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.001,1,1,2-Tetrachloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-01 (Water)

Origins Laboratory, Inc.

RW2GW01

6/16/2016   2:00:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.001,1,1-Trichloroethane UaND

" "" ""1.001,1,2,2-Tetrachloroethane UaND

" "" ""1.001,1,2-Trichloroethane UaND

" "" ""1.001,1-Dichloroethane UaND

" "" ""1.001,1-Dichloroethene UaND

" "" ""1.001,1-Dichloropropene UaND

" "" ""5.001,2,3-Trichlorobenzene UaND

" "" ""5.001,2,3-Trichloropropane UaND

" "" ""5.001,2,4-Trichlorobenzene UaND

" "" ""1.001,2,4-Trimethylbenzene UaND

" "" ""5.001,2-Dibromo-3-chloropropane UaND

" "" ""1.001,2-Dibromoethane (EDB) UaND

" "" ""1.001,2-Dichlorobenzene UaND

" "" ""1.001,2-Dichloroethane UaND

" "" ""1.001,2-Dichloropropane UaND

" "" ""1.001,3,5-Trimethylbenzene UaND

" "" ""1.001,3-Dichlorobenzene UaND

" "" ""1.001,3-Dichloropropane UaND

" "" ""1.001,4-Dichlorobenzene UaND

" "" ""1.002,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-01 (Water)

Origins Laboratory, Inc.

RW2GW01

6/16/2016   2:00:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200415.002-Butanone UaND

" "" ""1.002-Chlorotoluene UaND

" "" ""5.002-Hexanone UaND

" "" ""1.004-Chlorotoluene UaND

" "" ""1.004-Isopropyltoluene UaND

" "" ""5.004-Methyl-2-pentanone UaND

" "" ""8.00Acetone UaND

" "" ""1.00Benzene UaND

" "" ""1.00Bromobenzene UaND

" "" ""1.00Bromochloromethane UaND

" "" ""1.00Bromodichloromethane UaND

" "" ""1.00Bromoform UaND

" "" ""1.00Bromomethane UaND

" "" ""5.00Carbon disulfide UaND

" "" ""1.00Carbon tetrachloride UaND

" "" ""1.00Chlorobenzene UaND

" "" ""1.00Chloroethane UaND

" "" ""1.00Chloroform UaND

" "" ""1.00Chloromethane UaND

" "" ""1.00cis-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-01 (Water)

Origins Laboratory, Inc.

RW2GW01

6/16/2016   2:00:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.00cis-1,3-Dichloropropene UaND

" "" ""1.00Dibromochloromethane UaND

" "" ""1.00Dibromomethane UaND

" "" ""1.00Ethylbenzene UaND

" "" ""5.00Hexachlorobutadiene UaND

" "" ""10.0Iodomethane UaND

" "" ""1.00Isopropylbenzene UaND

" "" ""2.00m,p-Xylene UaND

" "" ""5.00Methylene Chloride UaND

" "" ""1.00Methyl tert-Butyl Ether UaND

" "" ""4.00Naphthalene UaND

" "" ""1.00n-Butylbenzene UaND

" "" ""1.00n-Propylbenzene UaND

" "" ""1.00o-Xylene UaND

" "" ""1.00sec-Butylbenzene UaND

" "" ""1.00Styrene UaND

" "" ""1.00tert-Butylbenzene UaND

" "" ""1.00Tetrachloroethene UaND

" "" ""1.00Toluene UaND

" "" ""1.00trans-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-01 (Water)

Origins Laboratory, Inc.

RW2GW01

6/16/2016   2:00:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.00trans-1,3-Dichloropropene UaND

" "" ""1.00Trichloroethene UaND

" "" ""1.00Trichlorofluoromethane UaND

" "" ""1.00Vinyl chloride UaND

" "84-121101 %Surrogate: 1,2-Dichloroethane-d4 "
" "85-11599.3 %Surrogate: Toluene-d8 "
" "84-114107 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-02 (Water)

GEL Laboratories, LLC

RW2GW02

6/16/2016  11:00:00AM

Min Detection 
Limit

Dissolved Metals by 6010C

06/22/2016 06/22/2016mg/L 157599610.030Arsenic UND 0.005

" " "" "0.005Barium 0.0414 0.001

" "" ""0.005Cadmium UND 0.001

" " "" "0.005Chromium J0.00206 0.001

" "" ""0.010Lead UND 0.0033

" " "" "0.030Selenium 0.0559 0.006

" "" ""0.005Silver UND 0.001

Dissolved Metals by 7470A

" 06/23/2016mg/L 157634110.0002Mercury UND 0.000067

GRO (TVPH)/DRO (TEPH)by EPA 8015C

06/22/2016 06/23/2016mg/L B6F220715.00Gasoline (C6-C10) UaND

" "" ""5.00Diesel (C10-C28) UaND

" "54-11767.1 %Surrogate: o-Terphenyl "

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.001,1,1,2-Tetrachloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-02 (Water)

Origins Laboratory, Inc.

RW2GW02

6/16/2016  11:00:00AM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.001,1,1-Trichloroethane UaND

" "" ""1.001,1,2,2-Tetrachloroethane UaND

" "" ""1.001,1,2-Trichloroethane UaND

" "" ""1.001,1-Dichloroethane UaND

" "" ""1.001,1-Dichloroethene UaND

" "" ""1.001,1-Dichloropropene UaND

" "" ""5.001,2,3-Trichlorobenzene UaND

" "" ""5.001,2,3-Trichloropropane UaND

" "" ""5.001,2,4-Trichlorobenzene UaND

" "" ""1.001,2,4-Trimethylbenzene UaND

" "" ""5.001,2-Dibromo-3-chloropropane UaND

" "" ""1.001,2-Dibromoethane (EDB) UaND

" "" ""1.001,2-Dichlorobenzene UaND

" "" ""1.001,2-Dichloroethane UaND

" "" ""1.001,2-Dichloropropane UaND

" "" ""1.001,3,5-Trimethylbenzene UaND

" "" ""1.001,3-Dichlorobenzene UaND

" "" ""1.001,3-Dichloropropane UaND

" "" ""1.001,4-Dichlorobenzene UaND

" "" ""1.002,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-02 (Water)

Origins Laboratory, Inc.

RW2GW02

6/16/2016  11:00:00AM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200415.002-Butanone UaND

" "" ""1.002-Chlorotoluene UaND

" "" ""5.002-Hexanone UaND

" "" ""1.004-Chlorotoluene UaND

" "" ""1.004-Isopropyltoluene UaND

" "" ""5.004-Methyl-2-pentanone UaND

" " "" "8.00Acetone 18.6

" "" ""1.00Benzene UaND

" "" ""1.00Bromobenzene UaND

" "" ""1.00Bromochloromethane UaND

" "" ""1.00Bromodichloromethane UaND

" "" ""1.00Bromoform UaND

" "" ""1.00Bromomethane UaND

" "" ""5.00Carbon disulfide UaND

" "" ""1.00Carbon tetrachloride UaND

" "" ""1.00Chlorobenzene UaND

" "" ""1.00Chloroethane UaND

" "" ""1.00Chloroform UaND

" "" ""1.00Chloromethane UaND

" "" ""1.00cis-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-02 (Water)

Origins Laboratory, Inc.

RW2GW02

6/16/2016  11:00:00AM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.00cis-1,3-Dichloropropene UaND

" "" ""1.00Dibromochloromethane UaND

" "" ""1.00Dibromomethane UaND

" "" ""1.00Ethylbenzene UaND

" "" ""5.00Hexachlorobutadiene UaND

" "" ""10.0Iodomethane UaND

" "" ""1.00Isopropylbenzene UaND

" "" ""2.00m,p-Xylene UaND

" "" ""5.00Methylene Chloride UaND

" "" ""1.00Methyl tert-Butyl Ether UaND

" "" ""4.00Naphthalene UaND

" "" ""1.00n-Butylbenzene UaND

" "" ""1.00n-Propylbenzene UaND

" "" ""1.00o-Xylene UaND

" "" ""1.00sec-Butylbenzene UaND

" "" ""1.00Styrene UaND

" "" ""1.00tert-Butylbenzene UaND

" "" ""1.00Tetrachloroethene UaND

" "" ""1.00Toluene UaND

" "" ""1.00trans-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-02 (Water)

Origins Laboratory, Inc.

RW2GW02

6/16/2016  11:00:00AM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.00trans-1,3-Dichloropropene UaND

" "" ""1.00Trichloroethene UaND

" "" ""1.00Trichlorofluoromethane UaND

" "" ""1.00Vinyl chloride UaND

" "84-121103 %Surrogate: 1,2-Dichloroethane-d4 "
" "85-11598.8 %Surrogate: Toluene-d8 "
" "84-114109 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-03 (Water)

Origins Laboratory, Inc.

RW2GW03

6/16/2016  11:30:00AM

Min Detection 
Limit

GRO (TVPH)/DRO (TEPH)by EPA 8015C

06/22/2016 06/23/2016mg/L B6F220715.00Gasoline (C6-C10) UaND

" "" ""5.00Diesel (C10-C28) UaND

" "54-11777.6 %Surrogate: o-Terphenyl "

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.001,1,1,2-Tetrachloroethane UaND

" "" ""1.001,1,1-Trichloroethane UaND

" "" ""1.001,1,2,2-Tetrachloroethane UaND

" "" ""1.001,1,2-Trichloroethane UaND

" "" ""1.001,1-Dichloroethane UaND

" "" ""1.001,1-Dichloroethene UaND

" "" ""1.001,1-Dichloropropene UaND

" "" ""5.001,2,3-Trichlorobenzene UaND

" "" ""5.001,2,3-Trichloropropane UaND

" "" ""5.001,2,4-Trichlorobenzene UaND

" "" ""1.001,2,4-Trimethylbenzene UaND

" "" ""5.001,2-Dibromo-3-chloropropane UaND

" "" ""1.001,2-Dibromoethane (EDB) UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-03 (Water)

Origins Laboratory, Inc.

RW2GW03

6/16/2016  11:30:00AM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.001,2-Dichlorobenzene UaND

" "" ""1.001,2-Dichloroethane UaND

" "" ""1.001,2-Dichloropropane UaND

" "" ""1.001,3,5-Trimethylbenzene UaND

" "" ""1.001,3-Dichlorobenzene UaND

" "" ""1.001,3-Dichloropropane UaND

" "" ""1.001,4-Dichlorobenzene UaND

" "" ""1.002,2-Dichloropropane UaND

" "" ""5.002-Butanone UaND

" "" ""1.002-Chlorotoluene UaND

" "" ""5.002-Hexanone UaND

" "" ""1.004-Chlorotoluene UaND

" "" ""1.004-Isopropyltoluene UaND

" "" ""5.004-Methyl-2-pentanone UaND

" " "" "8.00Acetone 12.8

" "" ""1.00Benzene UaND

" "" ""1.00Bromobenzene UaND

" "" ""1.00Bromochloromethane UaND

" "" ""1.00Bromodichloromethane UaND

" "" ""1.00Bromoform UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-03 (Water)

Origins Laboratory, Inc.

RW2GW03

6/16/2016  11:30:00AM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.00Bromomethane UaND

" "" ""5.00Carbon disulfide UaND

" "" ""1.00Carbon tetrachloride UaND

" "" ""1.00Chlorobenzene UaND

" "" ""1.00Chloroethane UaND

" "" ""1.00Chloroform UaND

" "" ""1.00Chloromethane UaND

" "" ""1.00cis-1,2-Dichloroethene UaND

" "" ""1.00cis-1,3-Dichloropropene UaND

" "" ""1.00Dibromochloromethane UaND

" "" ""1.00Dibromomethane UaND

" "" ""1.00Ethylbenzene UaND

" "" ""5.00Hexachlorobutadiene UaND

" "" ""10.0Iodomethane UaND

" "" ""1.00Isopropylbenzene UaND

" "" ""2.00m,p-Xylene UaND

" "" ""5.00Methylene Chloride UaND

" "" ""1.00Methyl tert-Butyl Ether UaND

" "" ""4.00Naphthalene UaND

" "" ""1.00n-Butylbenzene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 17 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-03 (Water)

Origins Laboratory, Inc.

RW2GW03

6/16/2016  11:30:00AM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.00n-Propylbenzene UaND

" "" ""1.00o-Xylene UaND

" "" ""1.00sec-Butylbenzene UaND

" "" ""1.00Styrene UaND

" "" ""1.00tert-Butylbenzene UaND

" "" ""1.00Tetrachloroethene UaND

" "" ""1.00Toluene UaND

" "" ""1.00trans-1,2-Dichloroethene UaND

" "" ""1.00trans-1,3-Dichloropropene UaND

" "" ""1.00Trichloroethene UaND

" "" ""1.00Trichlorofluoromethane UaND

" "" ""1.00Vinyl chloride UaND

" "84-12197.2 %Surrogate: 1,2-Dichloroethane-d4 "
" "85-11599.5 %Surrogate: Toluene-d8 "
" "84-114108 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-04 (Water)

GEL Laboratories, LLC

RW2GW04

6/16/2016   1:30:00PM

Min Detection 
Limit

Dissolved Metals by 6010C

06/22/2016 06/22/2016mg/L 157599610.030Arsenic UND 0.005

" " "" "0.005Barium 0.034 0.001

" "" ""0.005Cadmium UND 0.001

" "" ""0.005Chromium UND 0.001

" " "" "0.010Lead J0.00396 0.0033

" " "" "0.030Selenium 0.0501 0.006

" "" ""0.005Silver UND 0.001

Dissolved Metals by 7470A

" 06/23/2016mg/L 157634110.0002Mercury UND 0.000067

GRO (TVPH)/DRO (TEPH)by EPA 8015C

06/22/2016 06/23/2016mg/L B6F220715.00Gasoline (C6-C10) UaND

" "" ""5.00Diesel (C10-C28) UaND

" "54-11775.8 %Surrogate: o-Terphenyl "

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.001,1,1,2-Tetrachloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-04 (Water)

Origins Laboratory, Inc.

RW2GW04

6/16/2016   1:30:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.001,1,1-Trichloroethane UaND

" "" ""1.001,1,2,2-Tetrachloroethane UaND

" "" ""1.001,1,2-Trichloroethane UaND

" "" ""1.001,1-Dichloroethane UaND

" "" ""1.001,1-Dichloroethene UaND

" "" ""1.001,1-Dichloropropene UaND

" "" ""5.001,2,3-Trichlorobenzene UaND

" "" ""5.001,2,3-Trichloropropane UaND

" "" ""5.001,2,4-Trichlorobenzene UaND

" "" ""1.001,2,4-Trimethylbenzene UaND

" "" ""5.001,2-Dibromo-3-chloropropane UaND

" "" ""1.001,2-Dibromoethane (EDB) UaND

" "" ""1.001,2-Dichlorobenzene UaND

" "" ""1.001,2-Dichloroethane UaND

" "" ""1.001,2-Dichloropropane UaND

" "" ""1.001,3,5-Trimethylbenzene UaND

" "" ""1.001,3-Dichlorobenzene UaND

" "" ""1.001,3-Dichloropropane UaND

" "" ""1.001,4-Dichlorobenzene UaND

" "" ""1.002,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 20 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-04 (Water)

Origins Laboratory, Inc.

RW2GW04

6/16/2016   1:30:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200415.002-Butanone UaND

" "" ""1.002-Chlorotoluene UaND

" "" ""5.002-Hexanone UaND

" "" ""1.004-Chlorotoluene UaND

" "" ""1.004-Isopropyltoluene UaND

" "" ""5.004-Methyl-2-pentanone UaND

" "" ""8.00Acetone UaND

" "" ""1.00Benzene UaND

" "" ""1.00Bromobenzene UaND

" "" ""1.00Bromochloromethane UaND

" "" ""1.00Bromodichloromethane UaND

" "" ""1.00Bromoform UaND

" "" ""1.00Bromomethane UaND

" "" ""5.00Carbon disulfide UaND

" "" ""1.00Carbon tetrachloride UaND

" "" ""1.00Chlorobenzene UaND

" "" ""1.00Chloroethane UaND

" "" ""1.00Chloroform UaND

" "" ""1.00Chloromethane UaND

" "" ""1.00cis-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-04 (Water)

Origins Laboratory, Inc.

RW2GW04

6/16/2016   1:30:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.00cis-1,3-Dichloropropene UaND

" "" ""1.00Dibromochloromethane UaND

" "" ""1.00Dibromomethane UaND

" "" ""1.00Ethylbenzene UaND

" "" ""5.00Hexachlorobutadiene UaND

" "" ""10.0Iodomethane UaND

" "" ""1.00Isopropylbenzene UaND

" "" ""2.00m,p-Xylene UaND

" "" ""5.00Methylene Chloride UaND

" "" ""1.00Methyl tert-Butyl Ether UaND

" "" ""4.00Naphthalene UaND

" "" ""1.00n-Butylbenzene UaND

" "" ""1.00n-Propylbenzene UaND

" "" ""1.00o-Xylene UaND

" "" ""1.00sec-Butylbenzene UaND

" "" ""1.00Styrene UaND

" "" ""1.00tert-Butylbenzene UaND

" "" ""1.00Tetrachloroethene UaND

" "" ""1.00Toluene UaND

" "" ""1.00trans-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-04 (Water)

Origins Laboratory, Inc.

RW2GW04

6/16/2016   1:30:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.00trans-1,3-Dichloropropene UaND

" "" ""1.00Trichloroethene UaND

" "" ""1.00Trichlorofluoromethane UaND

" "" ""1.00Vinyl chloride UaND

" "84-12199.8 %Surrogate: 1,2-Dichloroethane-d4 "
" "85-11599.9 %Surrogate: Toluene-d8 "
" "84-114104 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-05 (Water)

GEL Laboratories, LLC

RW2GW05

6/16/2016  12:00:00PM

Min Detection 
Limit

Dissolved Metals by 6010C

06/22/2016 06/22/2016mg/L 157599610.030Arsenic UND 0.005

" " "" "0.005Barium 0.0162 0.001

" "" ""0.005Cadmium UND 0.001

" "" ""0.005Chromium UND 0.001

" "" ""0.010Lead UND 0.0033

" " "" "0.030Selenium J0.0144 0.006

" "" ""0.005Silver UND 0.001

Dissolved Metals by 7470A

" 06/23/2016mg/L 157634110.0002Mercury UND 0.000067

GRO (TVPH)/DRO (TEPH)by EPA 8015C

06/22/2016 06/23/2016mg/L B6F220715.00Gasoline (C6-C10) UaND

" "" ""5.00Diesel (C10-C28) UaND

" "54-11763.9 %Surrogate: o-Terphenyl "

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.001,1,1,2-Tetrachloroethane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-05 (Water)

Origins Laboratory, Inc.

RW2GW05

6/16/2016  12:00:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.001,1,1-Trichloroethane UaND

" "" ""1.001,1,2,2-Tetrachloroethane UaND

" "" ""1.001,1,2-Trichloroethane UaND

" "" ""1.001,1-Dichloroethane UaND

" "" ""1.001,1-Dichloroethene UaND

" "" ""1.001,1-Dichloropropene UaND

" "" ""5.001,2,3-Trichlorobenzene UaND

" "" ""5.001,2,3-Trichloropropane UaND

" "" ""5.001,2,4-Trichlorobenzene UaND

" "" ""1.001,2,4-Trimethylbenzene UaND

" "" ""5.001,2-Dibromo-3-chloropropane UaND

" "" ""1.001,2-Dibromoethane (EDB) UaND

" "" ""1.001,2-Dichlorobenzene UaND

" "" ""1.001,2-Dichloroethane UaND

" "" ""1.001,2-Dichloropropane UaND

" "" ""1.001,3,5-Trimethylbenzene UaND

" "" ""1.001,3-Dichlorobenzene UaND

" "" ""1.001,3-Dichloropropane UaND

" "" ""1.001,4-Dichlorobenzene UaND

" "" ""1.002,2-Dichloropropane UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-05 (Water)

Origins Laboratory, Inc.

RW2GW05

6/16/2016  12:00:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200415.002-Butanone UaND

" "" ""1.002-Chlorotoluene UaND

" "" ""5.002-Hexanone UaND

" "" ""1.004-Chlorotoluene UaND

" "" ""1.004-Isopropyltoluene UaND

" "" ""5.004-Methyl-2-pentanone UaND

" "" ""8.00Acetone UaND

" "" ""1.00Benzene UaND

" "" ""1.00Bromobenzene UaND

" "" ""1.00Bromochloromethane UaND

" "" ""1.00Bromodichloromethane UaND

" "" ""1.00Bromoform UaND

" "" ""1.00Bromomethane UaND

" "" ""5.00Carbon disulfide UaND

" "" ""1.00Carbon tetrachloride UaND

" "" ""1.00Chlorobenzene UaND

" "" ""1.00Chloroethane UaND

" "" ""1.00Chloroform UaND

" "" ""1.00Chloromethane UaND

" "" ""1.00cis-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-05 (Water)

Origins Laboratory, Inc.

RW2GW05

6/16/2016  12:00:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.00cis-1,3-Dichloropropene UaND

" "" ""1.00Dibromochloromethane UaND

" "" ""1.00Dibromomethane UaND

" "" ""1.00Ethylbenzene UaND

" "" ""5.00Hexachlorobutadiene UaND

" "" ""10.0Iodomethane UaND

" "" ""1.00Isopropylbenzene UaND

" "" ""2.00m,p-Xylene UaND

" "" ""5.00Methylene Chloride UaND

" "" ""1.00Methyl tert-Butyl Ether UaND

" "" ""4.00Naphthalene UaND

" "" ""1.00n-Butylbenzene UaND

" "" ""1.00n-Propylbenzene UaND

" "" ""1.00o-Xylene UaND

" "" ""1.00sec-Butylbenzene UaND

" "" ""1.00Styrene UaND

" "" ""1.00tert-Butylbenzene UaND

" "" ""1.00Tetrachloroethene UaND

" "" ""1.00Toluene UaND

" "" ""1.00trans-1,2-Dichloroethene UaND

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Notes DilutionUnits

X606221-05 (Water)

Origins Laboratory, Inc.

RW2GW05

6/16/2016  12:00:00PM

Min Detection 
Limit

VOC by EPA 8260C

06/20/2016 06/20/2016ug/L B6F200411.00trans-1,3-Dichloropropene UaND

" "" ""1.00Trichloroethene UaND

" "" ""1.00Trichlorofluoromethane UaND

" "" ""1.00Vinyl chloride UaND

" "84-12199.9 %Surrogate: 1,2-Dichloroethane-d4 "
" "85-115100 %Surrogate: Toluene-d8 "
" "84-114107 %Surrogate: 4-Bromofluorobenzene "

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2004 - EPA 5030B (Water)

Blank (B6F2004-BLK1) Prepared: 06/20/2016 Analyzed: 06/20/2016

1,1,1,2-Tetrachloroethane ug/LND 1.00 Ua

1,1,1-Trichloroethane "ND 1.00 Ua

1,1,2,2-Tetrachloroethane "ND 1.00 Ua

1,1,2-Trichloroethane "ND 1.00 Ua

1,1-Dichloroethane "ND 1.00 Ua

1,1-Dichloroethene "ND 1.00 Ua

1,1-Dichloropropene "ND 1.00 Ua

1,2,3-Trichlorobenzene "ND 5.00 Ua

1,2,3-Trichloropropane "ND 5.00 Ua

1,2,4-Trichlorobenzene "ND 5.00 Ua

1,2,4-Trimethylbenzene "ND 1.00 Ua

1,2-Dibromo-3-chloropropane "ND 5.00 Ua

1,2-Dibromoethane (EDB) "ND 1.00 Ua

1,2-Dichlorobenzene "ND 1.00 Ua

1,2-Dichloroethane "ND 1.00 Ua

1,2-Dichloropropane "ND 1.00 Ua

1,3,5-Trimethylbenzene "ND 1.00 Ua

1,3-Dichlorobenzene "ND 1.00 Ua

1,3-Dichloropropane "ND 1.00 Ua

1,4-Dichlorobenzene "ND 1.00 Ua

2,2-Dichloropropane "ND 1.00 Ua

2-Butanone "ND 5.00 Ua

2-Chlorotoluene "ND 1.00 Ua

2-Hexanone "ND 5.00 Ua

4-Chlorotoluene "ND 1.00 Ua

4-Isopropyltoluene "ND 1.00 Ua

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2004 - EPA 5030B (Water)

Blank (B6F2004-BLK1) Prepared: 06/20/2016 Analyzed: 06/20/2016

4-Methyl-2-pentanone ug/LND 5.00 Ua

Acetone "ND 8.00 Ua

Benzene "ND 1.00 Ua

Bromobenzene "ND 1.00 Ua

Bromochloromethane "ND 1.00 Ua

Bromodichloromethane "ND 1.00 Ua

Bromoform "ND 1.00 Ua

Bromomethane "ND 1.00 Ua

Carbon disulfide "ND 5.00 Ua

Carbon tetrachloride "ND 1.00 Ua

Chlorobenzene "ND 1.00 Ua

Chloroethane "ND 1.00 Ua

Chloroform "ND 1.00 Ua

Chloromethane "ND 1.00 Ua

cis-1,2-Dichloroethene "ND 1.00 Ua

cis-1,3-Dichloropropene "ND 1.00 Ua

Dibromochloromethane "ND 1.00 Ua

Dibromomethane "ND 1.00 Ua

Ethylbenzene "ND 1.00 Ua

Hexachlorobutadiene "ND 5.00 Ua

Iodomethane "ND 10.0 Ua

Isopropylbenzene "ND 1.00 Ua

m,p-Xylene "ND 2.00 Ua

Methylene Chloride "ND 5.00 Ua

Methyl tert-Butyl Ether "ND 1.00 Ua

Naphthalene "ND 4.00 Ua

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2004 - EPA 5030B (Water)

Blank (B6F2004-BLK1) Prepared: 06/20/2016 Analyzed: 06/20/2016

n-Butylbenzene ug/LND 1.00 Ua

n-Propylbenzene "ND 1.00 Ua

o-Xylene "ND 1.00 Ua

sec-Butylbenzene "ND 1.00 Ua

Styrene "ND 1.00 Ua

tert-Butylbenzene "ND 1.00 Ua

Tetrachloroethene "ND 1.00 Ua

Toluene "ND 1.00 Ua

trans-1,2-Dichloroethene "ND 1.00 Ua

trans-1,3-Dichloropropene "ND 1.00 Ua

Trichloroethene "ND 1.00 Ua

Trichlorofluoromethane "ND 1.00 Ua

Vinyl chloride "ND 1.00 Ua

" 62.5 84-121Surrogate: 1,2-Dichloroethane-d4 96.460

" 62.5 85-115Surrogate: Toluene-d8 98.562

" 62.5 84-114Surrogate: 4-Bromofluorobenzene 10868

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2004 - EPA 5030B (Water)

LCS (B6F2004-BS1) Prepared: 06/20/2016 Analyzed: 06/20/2016

1,1,1,2-Tetrachloroethane ug/L56.8 1.00 50.0 78.8-128114

1,1,1-Trichloroethane "53.6 1.00 50.0 82.3-118107

1,1,2,2-Tetrachloroethane "58.2 1.00 50.0 67.9-119116

1,1,2-Trichloroethane "56.0 1.00 50.0 75.4-116112

1,1-Dichloroethane "58.1 1.00 50.0 80-120116

1,1-Dichloroethene "56.8 1.00 50.0 79.4-118114

1,1-Dichloropropene "58.1 1.00 50.0 78-120116

1,2,3-Trichlorobenzene "55.1 5.00 50.0 63.8-134110

1,2,3-Trichloropropane "60.0 5.00 50.0 63.3-121120

1,2,4-Trichlorobenzene "55.0 5.00 50.0 70.4-125110

1,2,4-Trimethylbenzene "58.0 1.00 50.0 73.3-123116

1,2-Dibromo-3-chloropropane "58.9 5.00 50.0 80-120118

1,2-Dibromoethane (EDB) "57.3 1.00 50.0 74.7-127115

1,2-Dichlorobenzene "54.0 1.00 50.0 81.3-116108

1,2-Dichloroethane "57.4 1.00 50.0 71.1-120115

1,2-Dichloropropane "57.9 1.00 50.0 80-120116

1,3,5-Trimethylbenzene "58.3 1.00 50.0 71.9-128117

1,3-Dichlorobenzene "55.0 1.00 50.0 82.1-117110

1,3-Dichloropropane "58.2 1.00 50.0 75.1-123116

1,4-Dichlorobenzene "54.5 1.00 50.0 76.8-119109

2,2-Dichloropropane "52.0 1.00 50.0 84-120104

2-Butanone "278 5.00 250 64.9-123111

2-Chlorotoluene "57.2 1.00 50.0 66-133114

2-Hexanone "282 5.00 250 80-120113

4-Chlorotoluene "56.8 1.00 50.0 73.2-119114

4-Isopropyltoluene "59.9 1.00 50.0 79.8-120120

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2004 - EPA 5030B (Water)

LCS (B6F2004-BS1) Prepared: 06/20/2016 Analyzed: 06/20/2016

4-Methyl-2-pentanone ug/L282 5.00 250 58.5-122113

Acetone "295 8.00 250 65.4-125118

Benzene "58.1 1.00 50.0 75.5-116116

Bromobenzene "60.1 1.00 50.0 70-130120

Bromochloromethane "54.7 1.00 50.0 79-115109

Bromodichloromethane "59.6 1.00 50.0 73-123119

Bromoform "59.3 1.00 50.0 75-128119

Bromomethane "56.4 1.00 50.0 72-138113

Carbon disulfide "54.8 5.00 50.0 69-129110

Carbon tetrachloride "57.3 1.00 50.0 80-124115

Chlorobenzene "55.9 1.00 50.0 78-121112

Chloroethane "55.4 1.00 50.0 77-138111

Chloroform "57.5 1.00 50.0 75-117115

Chloromethane "52.9 1.00 50.0 72-130106

cis-1,2-Dichloroethene "58.3 1.00 50.0 78-118117

cis-1,3-Dichloropropene "58.0 1.00 50.0 73-122116

Dibromochloromethane "57.4 1.00 50.0 78-119115

Dibromomethane "57.8 1.00 50.0 79-116116

Ethylbenzene "58.6 1.00 50.0 78-130117

Hexachlorobutadiene "55.5 5.00 50.0 72-129111

Iodomethane "49.6 10.0 50.0 74-12199.1

Isopropylbenzene "58.9 1.00 50.0 75-128118

m,p-Xylene "120 2.00 100 75-134120

Methylene Chloride "50.7 5.00 50.0 80-122101

Methyl tert-Butyl Ether "60.3 1.00 50.0 72-125121

Naphthalene "56.0 4.00 50.0 65-128112

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2004 - EPA 5030B (Water)

LCS (B6F2004-BS1) Prepared: 06/20/2016 Analyzed: 06/20/2016

n-Butylbenzene ug/L57.4 1.00 50.0 69-134115

n-Propylbenzene "59.5 1.00 50.0 74-132119

o-Xylene "58.3 1.00 50.0 76-129117

sec-Butylbenzene "59.2 1.00 50.0 74-128118

Styrene "58.5 1.00 50.0 74-126117

tert-Butylbenzene "58.8 1.00 50.0 72-123118

Tetrachloroethene "54.3 1.00 50.0 78-132109

Toluene "55.3 1.00 50.0 76-128111

trans-1,2-Dichloroethene "57.8 1.00 50.0 79-120116

trans-1,3-Dichloropropene "58.0 1.00 50.0 74-122116

Trichloroethene "59.2 1.00 50.0 76-125118

Trichlorofluoromethane "55.3 1.00 50.0 66-149111

Vinyl chloride "51.8 1.00 50.0 70-137104

" 62.5 84-121Surrogate: 1,2-Dichloroethane-d4 97.561

" 62.5 85-115Surrogate: Toluene-d8 96.160

" 62.5 84-114Surrogate: 4-Bromofluorobenzene 10566

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2004 - EPA 5030B (Water)

Matrix Spike (B6F2004-MS1) Prepared: 06/20/2016 Analyzed: 06/20/2016Source: X606235-03

1,1,1,2-Tetrachloroethane ug/L55.2 1.00 50.0 ND 82-130110

1,1,1-Trichloroethane "50.2 1.00 50.0 ND 81-125100

1,1,2,2-Tetrachloroethane "52.7 1.00 50.0 ND 74-120105

1,1,2-Trichloroethane "55.5 1.00 50.0 ND 80-118111

1,1-Dichloroethane "54.1 1.00 50.0 ND 79-120108

1,1-Dichloroethene "52.5 1.00 50.0 ND 73-130105

1,1-Dichloropropene "53.4 1.00 50.0 ND 77-124107

1,2,3-Trichlorobenzene "51.9 5.00 50.0 ND 55-144104

1,2,3-Trichloropropane "55.3 5.00 50.0 ND 67-126111

1,2,4-Trichlorobenzene "53.2 5.00 50.0 ND 56-141106

1,2,4-Trimethylbenzene "57.2 1.00 50.0 ND 62-132114

1,2-Dibromo-3-chloropropane "51.8 5.00 50.0 ND 56-142104

1,2-Dibromoethane (EDB) "54.6 1.00 50.0 ND 84-124109

1,2-Dichlorobenzene "52.5 1.00 50.0 ND 74-124105

1,2-Dichloroethane "52.5 1.00 50.0 ND 76-120105

1,2-Dichloropropane "54.0 1.00 50.0 ND 78-117108

1,3,5-Trimethylbenzene "57.8 1.00 50.0 ND 64-138116

1,3-Dichlorobenzene "54.3 1.00 50.0 ND 73-126109

1,3-Dichloropropane "54.7 1.00 50.0 ND 83-120109

1,4-Dichlorobenzene "53.9 1.00 50.0 ND 64-130108

2,2-Dichloropropane "50.7 1.00 50.0 ND 77-129101

2-Butanone "239 5.00 250 ND 66-12895.7

2-Chlorotoluene "56.1 1.00 50.0 ND 71-130112

2-Hexanone "244 5.00 250 ND 74-12397.5

4-Chlorotoluene "55.4 1.00 50.0 ND 66-128111

4-Isopropyltoluene "58.9 1.00 50.0 ND 60-140118

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2004 - EPA 5030B (Water)

Matrix Spike (B6F2004-MS1) Prepared: 06/20/2016 Analyzed: 06/20/2016Source: X606235-03

4-Methyl-2-pentanone ug/L263 5.00 250 ND 65-125105

Acetone "259 8.00 250 ND 63-134104

Benzene "54.5 1.00 50.0 ND 74-130109

Bromobenzene "58.6 1.00 50.0 ND 70-130117

Bromochloromethane "51.2 1.00 50.0 ND 80-118102

Bromodichloromethane "55.4 1.00 50.0 ND 76-122111

Bromoform "54.5 1.00 50.0 ND 80-128109

Bromomethane "57.6 1.00 50.0 ND 69-144115

Carbon disulfide "51.0 5.00 50.0 ND 70-131102

Carbon tetrachloride "52.9 1.00 50.0 ND 81-130106

Chlorobenzene "54.6 1.00 50.0 ND 72-128109

Chloroethane "56.9 1.00 50.0 ND 79-140114

Chloroform "53.9 1.00 50.0 ND 76-118108

Chloromethane "53.7 1.00 50.0 ND 72-128107

cis-1,2-Dichloroethene "54.5 1.00 50.0 ND 78-120109

cis-1,3-Dichloropropene "56.4 1.00 50.0 ND 79-120113

Dibromochloromethane "53.8 1.00 50.0 ND 81-121108

Dibromomethane "52.7 1.00 50.0 ND 84-115105

Ethylbenzene "56.8 1.00 50.0 ND 76-132114

Hexachlorobutadiene "54.3 5.00 50.0 ND 70-130109

Iodomethane "47.1 10.0 50.0 ND 72-12794.2

Isopropylbenzene "57.4 1.00 50.0 ND 66-135115

m,p-Xylene "117 2.00 100 ND 69-139117

Methylene Chloride "44.5 5.00 50.0 ND 87-11889.0

Methyl tert-Butyl Ether "53.3 1.00 50.0 ND 62-138107

Naphthalene "51.0 4.00 50.0 ND 59-148102

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2004 - EPA 5030B (Water)

Matrix Spike (B6F2004-MS1) Prepared: 06/20/2016 Analyzed: 06/20/2016Source: X606235-03

n-Butylbenzene ug/L56.7 1.00 50.0 ND 52-146113

n-Propylbenzene "58.0 1.00 50.0 ND 66-141116

o-Xylene "56.3 1.00 50.0 ND 74-131113

sec-Butylbenzene "58.5 1.00 50.0 ND 63-138117

Styrene "57.7 1.00 50.0 ND 72-128115

tert-Butylbenzene "57.8 1.00 50.0 ND 67-129116

Tetrachloroethene "53.3 1.00 50.0 ND 76-134107

Toluene "53.9 1.00 50.0 ND 73-131108

trans-1,2-Dichloroethene "54.1 1.00 50.0 ND 78-123108

trans-1,3-Dichloropropene "56.4 1.00 50.0 ND 75-125113

Trichloroethene "55.6 1.00 50.0 ND 73-131111

Trichlorofluoromethane "55.9 1.00 50.0 ND 83-141112

Vinyl chloride "52.4 1.00 50.0 ND 73-139105

" 62.5 84-121Surrogate: 1,2-Dichloroethane-d4 92.258

" 62.5 85-115Surrogate: Toluene-d8 10063

" 62.5 84-114Surrogate: 4-Bromofluorobenzene 10666

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2004 - EPA 5030B (Water)

Matrix Spike Dup (B6F2004-MSD1) Prepared: 06/20/2016 Analyzed: 06/20/2016Source: X606235-03

1,1,1,2-Tetrachloroethane ug/L54.5 1.00 50.0 ND 2082-130109 1.29

1,1,1-Trichloroethane "51.3 1.00 50.0 ND 2081-125103 2.25

1,1,2,2-Tetrachloroethane "54.8 1.00 50.0 ND 2074-120110 3.85

1,1,2-Trichloroethane "53.1 1.00 50.0 ND 2080-118106 4.42

1,1-Dichloroethane "54.7 1.00 50.0 ND 2079-120109 1.10

1,1-Dichloroethene "53.2 1.00 50.0 ND 2073-130106 1.27

1,1-Dichloropropene "54.6 1.00 50.0 ND 2077-124109 2.22

1,2,3-Trichlorobenzene "51.4 5.00 50.0 ND 2055-144103 0.871

1,2,3-Trichloropropane "56.0 5.00 50.0 ND 2067-126112 1.15

1,2,4-Trichlorobenzene "51.8 5.00 50.0 ND 2056-141104 2.61

1,2,4-Trimethylbenzene "55.2 1.00 50.0 ND 2062-132110 3.60

1,2-Dibromo-3-chloropropane "55.4 5.00 50.0 ND 2056-142111 6.79

1,2-Dibromoethane (EDB) "55.0 1.00 50.0 ND 2084-124110 0.876

1,2-Dichlorobenzene "51.0 1.00 50.0 ND 2074-124102 2.92

1,2-Dichloroethane "53.4 1.00 50.0 ND 2076-120107 1.83

1,2-Dichloropropane "54.7 1.00 50.0 ND 2078-117109 1.40

1,3,5-Trimethylbenzene "55.6 1.00 50.0 ND 2064-138111 3.99

1,3-Dichlorobenzene "51.3 1.00 50.0 ND 2073-126103 5.70

1,3-Dichloropropane "55.4 1.00 50.0 ND 2083-120111 1.40

1,4-Dichlorobenzene "51.6 1.00 50.0 ND 2064-130103 4.34

2,2-Dichloropropane "51.7 1.00 50.0 ND 2077-129103 1.95

2-Butanone "258 5.00 250 ND 2066-128103 7.58

2-Chlorotoluene "54.1 1.00 50.0 ND 2071-130108 3.68

2-Hexanone "260 5.00 250 ND 2074-123104 6.43

4-Chlorotoluene "53.2 1.00 50.0 ND 2066-128106 4.12

4-Isopropyltoluene "56.3 1.00 50.0 ND 2060-140113 4.46

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2004 - EPA 5030B (Water)

Matrix Spike Dup (B6F2004-MSD1) Prepared: 06/20/2016 Analyzed: 06/20/2016Source: X606235-03

4-Methyl-2-pentanone ug/L281 5.00 250 ND 2065-125112 6.28

Acetone "270 8.00 250 ND 2063-134108 4.00

Benzene "54.9 1.00 50.0 ND 2074-130110 0.786

Bromobenzene "56.7 1.00 50.0 ND 2070-130113 3.28

Bromochloromethane "51.8 1.00 50.0 ND 2080-118104 1.24

Bromodichloromethane "56.5 1.00 50.0 ND 2076-122113 1.89

Bromoform "55.3 1.00 50.0 ND 2080-128111 1.35

Bromomethane "56.5 1.00 50.0 ND 2069-144113 2.09

Carbon disulfide "51.6 5.00 50.0 ND 2070-131103 1.03

Carbon tetrachloride "54.7 1.00 50.0 ND 2081-130109 3.40

Chlorobenzene "53.6 1.00 50.0 ND 2072-128107 1.85

Chloroethane "54.3 1.00 50.0 ND 2079-140109 4.66

Chloroform "54.8 1.00 50.0 ND 2076-118110 1.62

Chloromethane "51.4 1.00 50.0 ND 2072-128103 4.49

cis-1,2-Dichloroethene "55.4 1.00 50.0 ND 2078-120111 1.67

cis-1,3-Dichloropropene "56.4 1.00 50.0 ND 2079-120113 0.00

Dibromochloromethane "55.0 1.00 50.0 ND 2081-121110 2.06

Dibromomethane "54.5 1.00 50.0 ND 2084-115109 3.43

Ethylbenzene "55.3 1.00 50.0 ND 2076-132111 2.80

Hexachlorobutadiene "53.2 5.00 50.0 ND 2070-130106 2.20

Iodomethane "47.1 10.0 50.0 ND 2072-12794.2 0.0637

Isopropylbenzene "55.8 1.00 50.0 ND 2066-135112 2.84

m,p-Xylene "113 2.00 100 ND 2069-139113 3.69

Methylene Chloride "43.8 5.00 50.0 ND 2087-11887.7 1.54

Methyl tert-Butyl Ether "56.7 1.00 50.0 ND 2062-138113 6.27

Naphthalene "50.7 4.00 50.0 ND 2059-148101 0.511

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Batch B6F2004 - EPA 5030B (Water)

Matrix Spike Dup (B6F2004-MSD1) Prepared: 06/20/2016 Analyzed: 06/20/2016Source: X606235-03

n-Butylbenzene ug/L53.8 1.00 50.0 ND 2052-146108 5.32

n-Propylbenzene "55.7 1.00 50.0 ND 2066-141111 4.04

o-Xylene "55.0 1.00 50.0 ND 2074-131110 2.44

sec-Butylbenzene "56.4 1.00 50.0 ND 2063-138113 3.59

Styrene "55.1 1.00 50.0 ND 2072-128110 4.52

tert-Butylbenzene "56.3 1.00 50.0 ND 2067-129113 2.63

Tetrachloroethene "51.8 1.00 50.0 ND 2076-134104 2.82

Toluene "52.8 1.00 50.0 ND 2073-131106 2.08

trans-1,2-Dichloroethene "54.1 1.00 50.0 ND 2078-123108 0.0554

trans-1,3-Dichloropropene "56.4 1.00 50.0 ND 2075-125113 0.00

Trichloroethene "56.4 1.00 50.0 ND 2073-131113 1.54

Trichlorofluoromethane "53.5 1.00 50.0 ND 2083-141107 4.40

Vinyl chloride "50.2 1.00 50.0 ND 2073-139100 4.44

" 62.5 84-121Surrogate: 1,2-Dichloroethane-d4 96.961

" 62.5 85-115Surrogate: Toluene-d8 99.362

" 62.5 84-114Surrogate: 4-Bromofluorobenzene 10666

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by GC/MS SW846 8260C - Quality Control

Origins Laboratory, Inc.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Extractable Petroleum Hydrocarbons by 8015C - Quality Control

Origins Laboratory, Inc.

Batch B6F2207 - EPA 3511 Mod.

Blank (B6F2207-BLK1) Prepared: 06/22/2016 Analyzed: 06/23/2016

Gasoline (C6-C10) mg/LND 5.00 Ua

Diesel (C10-C28) "ND 5.00 Ua

" 5.00 54-117Surrogate: o-Terphenyl 76.73.8

LCS (B6F2207-BS1) Prepared: 06/22/2016 Analyzed: 06/23/2016

Gasoline (C6-C10) mg/L86.0 5.00 100 69-12586.0

Diesel (C10-C28) "97.9 5.00 100 61-12097.9

" 5.00 54-117Surrogate: o-Terphenyl 87.34.4

Matrix Spike (B6F2207-MS1) Prepared: 06/22/2016 Analyzed: 06/23/2016Source: X606221-01

Gasoline (C6-C10) mg/L67.7 5.00 100 ND QM-0770-12767.7

Diesel (C10-C28) "83.8 5.00 100 ND 54-12683.8

" 5.00 54-117Surrogate: o-Terphenyl 74.83.7

Matrix Spike Dup (B6F2207-MSD1) Prepared: 06/22/2016 Analyzed: 06/23/2016Source: X606221-01

Gasoline (C6-C10) mg/L66.5 5.00 100 ND 20 QM-0770-12766.5 1.78

Diesel (C10-C28) "76.1 5.00 100 ND 2054-12676.1 9.53

" 5.00 54-117Surrogate: o-Terphenyl 69.83.5

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Dissolved Metals by 6010C - Quality Control

GEL Laboratories, LLC

Batch 1575996 - SW846 3005A

BLANK (1203571189-BLK) Prepared: 06/22/2016 Analyzed: 06/22/2016

Cadmium mg/LND 0.005 U-

Selenium "ND 0.030 U-

Silver "ND 0.005 U-

Chromium "ND 0.005 U-

Arsenic "ND 0.030 U-

Lead "ND 0.010 U-

Barium "ND 0.005 U-

LCS (1203571190-BKS) Prepared: 06/22/2016 Analyzed: 06/22/2016

Selenium mg/L0.478 0.030 0.500 80-12095.6

Lead "0.495 0.010 0.500 80-12099

Chromium "0.486 0.005 0.500 80-12097.1

Cadmium "0.488 0.005 0.500 80-12097.6

Barium "0.491 0.005 0.500 80-12098.3

Arsenic "0.494 0.030 0.500 80-12098.8

Silver "0.472 0.005 0.500 80-12094.5

DUP (1203571191 D) Prepared: 06/22/2016 Analyzed: 06/22/2016Source: X606221-01

Lead mg/LND 0.010 <0.0033 20 U0-20 132

Chromium "ND 0.005 <0.001 20 U0-20 110

Cadmium "ND 0.005 <0.001 20 U0-20 60.7

Barium "0.0213 0.005 0.0213 200-20 0.249

Arsenic "ND 0.030 <0.005 20 U0-20 28.3

Silver "ND 0.005 <0.001 20 U0-20 0.149

Selenium "0.0586 0.030 0.0645 200-20 9.59

MS (1203571192 S) Prepared: 06/22/2016 Analyzed: 06/22/2016Source: X606221-01

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Dissolved Metals by 6010C - Quality Control

GEL Laboratories, LLC

Batch 1575996 - SW846 3005A

MS (1203571192 S) Prepared: 06/22/2016 Analyzed: 06/22/2016Source: X606221-01

Chromium mg/L0.475 0.005 0.500 <0.001 75-12594.9

Lead "0.491 0.010 0.500 <0.0033 75-12598.2

Cadmium "0.475 0.005 0.500 <0.001 75-12595

Barium "0.507 0.005 0.500 0.0213 75-12597.2

Arsenic "0.517 0.030 0.500 <0.005 75-125103

Silver "0.487 0.005 0.500 <0.001 75-12597.5

Selenium "0.550 0.030 0.500 0.0645 75-12597.1

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

Page 43 of 44



Corinne Wardell

9100 West Jewell Avenue, Suite 200

Pinyon

Project:  CCOD Federal

Project Number:  11600702

Lakewood CO 80232

Notes and Definitions 

Ua Sample is Non-Detect.

U Result not detected above the detection limit

QM-07 The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on 

acceptable LCS recovery.

J Greater than the detection limit but less than the reporting limit

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limitND

All soil results are reported on a wet weight basis. 

Jen Pellegrini For Noelle Doyle Mathis, President

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Toxicity Characteristic - Maximum Concentration of Contaminants 
(Determine Levels using TCLP, Test Method 1311, EPA SW-846) 

40CFR 261.24 
 

USEPA Hazardous 
Waste Number 

Constituent CAS Number Regulatory 
Level (mg/l)  

D004 Arsenic 7440-38-2 5.0 
D005 Barium 7440-39-3 100.0 
D018 vol Benzene 71-43-2 0.5 
D006 Cadmium 7440-43-9 1.0 
D019 vol Carbon Tetrachloride 56-23-5 0.5 
D020 pest Chlordane 57-74-9 0.03 
D021 vol Chlorobenzene 108-90-7 100.0 
D022 vol Chloroform 67-66-3 6.0 
D007 Chromium 7440-47-3 5.0 
D023 semivol o-Cresol 95-48-7 200.0* 
D024 semivol m-Cresol 108-39-4 200.0* 
D025 semivol p-Cresol 106-44-5 200.0* 
D026 semivol Cresol - - -- - - - -  200.0* 
D016 herbicide 2,4-D 94-75-7 10.0 
D027 vol 1,4-Dichlorobenzene 106-46-7 7.5 
D028 vol 1,2-Dichloroethane 107-06-2 0.5 
D029 vol 1,1-Dichloroethylene 75-35-4 0.7 
D030 semivol 2,4-Dinitrotoluene 121-14-2 0.13 
D012 pest Endrin 72-20-8 0.02 
D031 pest Heptachlor, and its epoxide 76-44-8 0.008 
D032 semivol Hexachlorobenzene 118-74-1 0.13 
D033 semivol Hexachloro-1,3-butadiene 87-68-3 0.5 
D034 semivol Hexachloroethane 67-72-1 3.0 
D008 Lead 7439-92-1 5.0 
D013 pest Lindane 58-89-9 0.4 
D009 Mercury 7439-97-6 0.2 
D014 pest Methoxychlor 72-43-5 10.0 
D035 vol Methyl Ethyl Ketone (MEK) (2-

Butanone) 
78-93-3 200.0 

D036 semivol Nitrobenzene 98-95-3 2.0 
D037 semivol Pentachlorophenol 87-86-5 100.0 
D038 semivol Pyridine 110-86-1 5.0 
D010 Selenium 7782-49-2 1.0 
D011 Silver 7440-22-4 5.0 
D039 vol Tetrachloroethylene 127-18-4 0.7 
D015 pest Toxaphene 8001-35-2 0.5 
D040 vol Trichloroethylene 79-01-6 0.5 
D041 semivol 2,4,5-Trichlorophenol 95-95-4 400. 
D042 semivol 2,4,6-Trichlorophenol 88-06-2 2.0 
D017 herbicide 2,4,5-TP (Silvex) 93-72-1 1.0 
D043 vol Vinyl Chloride 75-01-4 0.2 
* If the o-, m-, and /or p-Cresol concentrations cannot be differentiated, then the total cresol (D026) concentration (200 
ppm) is used. 
Compounds presented in blue are the RCRA eight priority metals 
Vol – Volatile organic compound 
Semivol – Semi volatile organic compound 
Pest - Pesticide 



[mg/kg] Notes [mg/L] Notes [mg/L] Notes
Aluminum 7429-90-5 NA 110 5 1,3
Antimony 7440-36-0 NA 0.13 0.006 1
Arsenic 7440-38-2 NA 0.22 0.01 1
Barium 7440-39-3 NA 44 2 1
Beryllium 7440-41-7 NA 0.088 0.004 1
Cadmium and compounds 7440-43-9 NA 0.11 0.005 1
Chromium(III) 16065-83-1 NA 2.2 6 0.1 1,6
Chromium(VI) particulates 18540-29-9 NA 0.015 0.0007 2
Cobalt 7440-48-4 NA 1.1 0.05 1,3
Copper and compounds 7440-50-8 NA 4.4 0.2 1,3
Iron 7439-89-6 NA 6.6 0.3 1
Lead (inorganic) 7439-92-1 NA 1.1 0.05 1
Lead (tetraethyl) 78-00-2 NA 0.000015 7E-07 2
Manganese 7439-96-5 NA 1.1 0.05 1
Mercury (elemental) 7439-97-6 NA 0.025 0.0011 2
Mercury compounds (i.e., HgCl) 7487-94-7 NA 0.044 0.002 1
Nickel (soluble salts) 7440-02-0 NA 2.2 0.1 1
Selenium 7782-49-2 NA 0.44 0.02 1,3
Silver 7440-22-4 NA 1.1 0.05 1
Thallium (sulfate etc.) 7440-28-0 NA 0.044 0.002 1
Vanadium 7440-62-2 NA 2.2 0.1 1,3
Zinc 7440-66-6 NA 44 2 1,3
1,1,1,2-Tetrachloroethane 630-20-6 0.16 NA 0.013 2
1,1,1-Trichloroethane 71-55-6 62 NA 0.2 1,4

1,000 5 NA 14 1,4
1,1,2,2-Tetrachloroethane 79-34-5 0.0024 NA 0.00018 1
1,1,2-Trichloroethane 79-00-5 0.038 NA 0.0028 1
1,1-Dichloroethane 75-34-3 1.8 NA 0.061 2
1,1-Dichloroethylene 75-35-4 12 NA 0.007 1
1,2,3-Trichloropropane 96-18-4 4.80E-04 NA 3.70E-07 1
1,2,4-Trichlorobenzene 120-82-1 13 NA 0.07 1
1,2-Dibromo-3-chloropropane 96-12-8 0.002 NA 0.0002 1
1,2-Dibromoethane 106-93-4 0.00018 NA 0.00002 1
1,2-Dichlorobenzene 95-50-1 57 NA 0.6 1
1,2-Dichloroethane 107-06-2 0.0036 NA 0.00038 1
1,2-Dichloropropane 78-87-5 0.0087 NA 0.00052 1
1,3,5-Trimethylbenzene 108-67-8 23 NA 0.07 2
1,3-Dichlorobenzene 541-73-1 8.5 NA 0.094 1
1,3-Dichloropropene 542-75-6 0.084 NA 0.0035 2
1,4-Dichlorobenzene 106-46-7 7.8 NA 0.075 1
1-Methylnaphthalene 90-12-0 0.81 NA 0.012 2
2-Butanone 78-93-3 18 NA 4.2 2
2-Chlorophenol 95-57-8 1.2 NA 0.035 1
2-Hexanone 591-78-6 0.21 NA 0.035 1
2-Methylnaphthalene 91-57-6 7.4 NA 0.028 2
4-Methyl-2-pentanone 108-10-1 3.3 NA 0.56 2
Acenaphthene 83-32-9 1000 5 NA 0.42 1
Acetone 67-64-1 32 NA 6.3 1
Acetophenone 98-86-2 5.2 NA 0.7 2
Anthracene 120-12-7 1000 5 NA 2.1 1
Benzene 71-43-2 0.17 NA 0.005 1

In
or

ga
ni

cs
Colorado Department of Public Health and Environment (CDPHE)

Class Analyte
(CDPHE Preferred Name) CAS No.

Groundwater Protection 
Level

Leachate Reference 
Concentration

Groundwater Protection Values Soil Cleanup Table

Hazardous Materials and Waste Management Division

Water Standard

March 2014



[mg/kg] Notes [mg/L] Notes [mg/L] Notes
Class Analyte

(CDPHE Preferred Name) CAS No.
Groundwater Protection 

Level
Leachate Reference 

Concentration Water Standard

beta-Chloronaphthalene 91-58-7 1000 5 NA 0.56 1
Bis(2-chloroisopropyl)ether 108-60-1 0.037 NA 0.005 2
Bromobenzene 108-86-1 3 NA 0.056 2
Bromodichloromethane 75-27-4 0.007 NA 0.00056 1
Bromomethane 74-83-9 0.16 NA 0.01 2
Carbon disulfide 75-15-0 1000 5 NA 0.7 2
Carbon tetrachloride 56-23-5 1.704 NA 0.0005 1
Chlorobenzene 108-90-7 5.3 NA 0.1 1
Chloroform 67-66-3 0.085 NA 0.0035 1
cis-1,2-Dichloroethene 156-59-2 0.261 NA 0.014 1
Cumene 98-82-8 700 NA 0.7 2
Dibenzofuran 132-64-9 4.1 NA 0.007 2
Dibromochloromethane 124-48-1 0.11 NA 0.014 1
Dichlorodifluoromethane 75-71-8 390 NA 1.4 2
Ethyl ether 60-29-7 11 NA 1.4 2
Ethyl methacrylate 97-63-2 1000 5 NA 0.63 2
Ethylacetate 141-78-6 35 NA 6.3 2
Ethylbenzene 100-41-4 100 NA 0.7 1
Fluorene 86-73-7 1000 5 NA 0.28 1
Hexane 110-54-3 100  NA 0.42 2
Methylene chloride 75-09-2 0.06 NA 0.005 1
Naphthalene 91-20-3 23 NA 0.14 1
Nitrobenzene 98-95-3 0.239 NA 0.014 1
n-Propylbenzene 103-65-1 77 NA 0.7 2
Styrene 100-42-5 14 NA 0.1 1
Tetrachloroethylene 127-18-4 1.9 NA 0.005 1,4

6.35 NA 0.017 1,4
Toluene 108-88-3 50 NA 0.56 1
Total 1,2-dichloroethene 540-59-0 1.9 NA 0.063 2
Xylenes (total) 1330-20-7 75 NA 1.4 1
trans-1,2-Dichloroethene 156-60-5 5.4 NA 0.1 1
Trichloroethylene 79-01-6 0.68 NA 0.005 1
Trichlorofluoromethane 75-69-4 1000 5 NA 2.1 2
Trichlorotrifluoroethane 76-13-1 1000 5 NA 210 2
Vinyl acetate 108-05-4 51 NA 7 2
Vinyl chloride 75-01-4 0.11 NA 0.000023 1
1,2-Dinitrobenzene 528-29-0 0.014 NA 0.0007 2
1,4-Dinitrobenzene 100-25-4 0.005 NA 0.0007 2
1,4-Dioxane 123-91-1 0.0016 NA 3.50E-04 1
2,4,5-Trichlorophenol 95-95-4 88 NA 0.7 1
2,4,6-Trichlorophenol 88-06-2 0.28 NA 0.0032 1
2,4-Dichlorophenol 120-83-2 0.33 NA 0.021 1
2,4-Dimethylphenol 105-67-9 2.7 NA 0.14 1
2,4-Dinitrophenol 51-28-5 0.4 NA 0.014 1
2-Methylphenol 95-48-7 1.2 NA 0.35 2
3,3'-Dichlorobenzidine 91-94-1 0.041 NA 0.000078 1
3-Methylphenol 108-39-4 1.2 NA 0.35 2
4-Methylphenol 106-44-5 0.27 NA 0.035 2
4-Nitrophenol 100-02-7 2.1 NA 0.056 1
Benz[a]anthracene 56-55-3 1000 5 NA 4.8E-06 1
Benzo[a]pyrene 50-32-8 1000 5 NA 4.8E-06 1
Benzo[b]fluoranthene 205-99-2 1000 5 NA 4.8E-06 1
Benzo[k]fluoranthene 207-08-9 1000 5 NA 4.8E-06 1
Benzoic acid at pH 6.8 65-85-0 110 NA 28 2
Benzyl alcohol 100-51-6 3.9 NA 0.7 2
Bis-2-ethylhexyl phthalate 117-81-7 1000 5 NA 0.0025 1
Bromoform 75-25-2 0.048 NA 0.004 1
Butylbenzylphthalate 85-68-7 1000 5 NA 1.4 1
Chlordane 57-74-9 1000 5 NA 0.0001 1
Chrysene 218-01-9 1000 5 NA 4.8E-06 1
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[mg/kg] Notes [mg/L] Notes [mg/L] Notes
Class Analyte

(CDPHE Preferred Name) CAS No.
Groundwater Protection 

Level
Leachate Reference 

Concentration Water Standard

Cyclohexanone 108-94-1 200 NA 35 2
Dibenzo[a,h]anthracene 53-70-3 1000 5 NA 4.8E-06 1
Diethylphthalate 84-66-2 140 NA 5.6 1
di-n-Butyl phthalate 84-74-2 1000 5 NA 0.7 1
diphenylamine 122-39-4 32 NA 0.18 2
Ethylene glycol 107-21-1 70 NA 14 2
Fluoranthene 206-44-0 1000 5 NA 0.28 1
Hexachlorobenzene 118-74-1 0.009 NA 0.000022 1
Hexachlorobutadiene 87-68-3 0.17 NA 0.00045 1
Hexachlorocyclopentadiene 77-47-4 1000 5 NA 0.042 1
Hexachloroethane 67-72-1 0.019 NA 8.80E-04 1
Indeno[1,2,3-cd]pyrene 193-39-5 1000 5 NA 4.8E-06 1
N-nitrosodimethylamine 62-75-9 0.000005 NA 6.9E-07 1
N-Nitrosodinpropylamine 621-64-7 2.8E-07 NA 0.000005 1
N-Nitrosodiphenylamine 86-30-6 0.67 NA 0.0071 1
Pentachlorophenol 87-86-5 0.021 NA 8.80E-05 1
Phenol 108-95-2 47 NA 2.1 1
Pyrene 129-00-0 1000 5 NA 0.21 1
Pyridine 110-86-1 0.38 NA 0.007 2
Aroclor 1016 12674-11-2 1000 5 NA 0.000017 1
Aroclor 1254 11097-69-1 1000 5 NA 0.000017 1
Aroclor 1260 11096-82-5 1000 5 NA 0.000017 1
PCBs 1336-36-3 1000 5 NA 0.000017 1
2,4,5-T 93-76-5 0.54 NA 0.07 2
2,4,5-TP 93-72-1 0.48 NA 0.05 1
2,4-D 94-75-7 2.5 NA 0.07 1
2,4-DB 94-82-6 2.1 NA 0.056 2
4,4'-DDD 72-54-8 1000 5 NA 0.00015 1
4,4'-DDE 72-55-9 1000 5 NA 0.0001 1
4,4'-DDT 50-29-3 1000 5 NA 0.0001 1
Aldicarb sulfone 1646-88-4 0.035 NA 0.007 1
Aldrin 309-00-2 1000 5 NA 2.1E-06 1
alpha-BHC 319-84-6 0.0017 NA 5.6E-06 1
beta-BHC 319-85-7 0.046 NA 0.00019 2
Dalapon 75-99-0 1.1 NA 0.2 1
Dieldrin 60-57-1 1000 5 NA 0.000002 1
Dinoseb 88-85-7 0.62 NA 0.007 1
Endosulfan I 115-29-7 1000 5 NA 0.042 1
Endosulfan II 33213-65-9 1000 5 NA 0.042 1
Endosulfan Sulfate 1031-07-8 1000 5 NA 0.042 1
Endrin 72-20-8 1000 5 NA 0.002 1
Endrin aldehyde 7421-93-4 4.9 NA 0.0021 1
gamma-BHC 58-89-9 0.017 NA 0.0002 1
Heptachlor 76-44-8 1000 5 NA 0.000008 1
Heptachlor epoxide 1024-57-3 1000 5 NA 0.000004 1
Isophorone 78-59-1 1.3 NA 0.14 1
MCPA 94-74-6 0.028 NA 0.0035 2
MCPP 93-65-2 0.054 NA 0.007 2
Methoxychlor 72-43-5 1000 NA 0.035 1
Phorate 298-02-2 0.15 NA 0.0014 2
Terbufos 13071-79-9 0.031 NA 0.00018 2
Toxaphene 8001-35-2 1000 5 NA 0.000032 1
2,4,6-Trinitrotoluene 118-96-7 1.7 NA 0.012 2
2,4/2,6-Dinitrotoluene mix 25321-14-6 0.015 NA 0.00051 2
2,4-Dinitrotoluene 121-14-2 0.0032 NA 0.00011 1
2,6-Dinitrotoluene 606-20-2 0.2 NA 0.007 2
2-Amino-4,6-dinitrotoluene 35572-78-2 0.16 NA 0.014 2
4-Amino-2,6-dinitrotoluene 19406-51-0 0.16 NA 0.014 2
4-Nitrotoluene 99-99-0 0.59 NA 0.022 2
Tetryl 479-45-8 0.6 NA 0.028 2
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[mg/kg] Notes [mg/L] Notes [mg/L] Notes
Class Analyte

(CDPHE Preferred Name) CAS No.
Groundwater Protection 

Level
Leachate Reference 

Concentration Water Standard

Cyanide (free) 57-12-5 NA 4.4 0.2 1
Cyanide (hydrogen) 74-90-8 NA 3.1 0.14 2
Nitrate 14797-55-8 NA 220 10 1
Nitrite 14797-65-0 NA 22 1 1

NOTES:
1.   Water standard based on current state groundwater standard or federal Maximum Concentration Level (MCL). 
2.   Water standard based on Maximum Concentration Level (MCL)-equivalent calculation.
3.   Water standard based on state agricultural standard.
4.   When two groundwater protection levels are listed for the same consituent, the division will determine the
       applicable protection level based upon current and potential future uses of groundwater.

6.   Based on total chromium.

VOCs - Volatile organic carbons
SVOCs - Semi-volatile organic carbons
PCBs - Polychlorinated biphenyls

A
ni

on
s

NA - Not applicable.

5.   Table value is capped at a maximum concentration of 1,000 mg/kg to account for the possibility that at high
      concentrations free phase material may be present and to protect against acute health impacts.

March 2014
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Appendix C DEH Guidance for Third Party Reuse of Excess Soil 
from City Projects  

  



Department of Environmental Health 
Division of Environmental Quality 

200 W 14th Ave, Suite 310 
Denver, CO 80204 

p: 720-913-1311 
f: 720-865-5534 

www.denvergov.org/deh 
 

INTEROFFICE MEMORANDUM 
 
TO:  City and County of Denver Department Executive Directors  
 
FROM:  Doug Linkhart, Executive Director 
 
DATE:  April 29, 2015 
 
SUBJECT: Guidance for Third Party Reuse of Excess Soil from City Projects  
 
 
There is increasing demand in and around the City and County of Denver (City) for soil available 
for reuse. City projects sometimes generate excess soil that potentially could be reused. Such 
reuse offers several benefits to the City including reduced hauling costs, disposal fees, and 
vehicle emissions.  The soil must be adequately characterized based on the intended reuse in 
order to protect public health and the environment.  If contaminated, the soil must be disposed 
at the City-owned Denver Arapahoe Disposal Site (DADS) in accordance with Executive Order 
115.  If the soil meets the Colorado Department of Public Health and Environment (CDPHE) 
regulatory standards and guidance, the Department of Environmental Health (DEH) encourages 
its reuse.    
 
This guidance provides procedures and criteria by which contractors and third parties may, or 
may not, reuse excess soil from City projects at non-City sites. 
 
As such, to promote safe and sustainable reuse, it is within DEH’s purview to implement the 
following requirements for City excess soils to be reused: 
 
1. City personnel are responsible for contacting the City’s Department of Environmental Health 

(DEH)1 when they receive a contractor or third party request to reuse soil.  DEH is responsible 
for promptly informing the contractor or third party of City sampling and analysis 
requirements, which are designed to promote safe and sustainable reuse.   

2. Soil must be adequately characterized by sampling utilizing a sampling plan and methodology 
sufficient to evaluate the equivalent of at least every 500 cubic yards to be excavated. 

3. Analyze those soil samples for, at a minimum: 
a. Volatile organic constituents 

                                                           
1 Diane DeLillio, 720-865-5448, diane.delillio@denvergov.org 
 



Department of Environmental Health 
Division of Environmental Quality 

200 W 14th Ave, Suite 310 
Denver, CO 80204 

p: 720-913-1311 
f: 720-865-5534 

www.denvergov.org/deh 
 

b. Semi-volatile organic constituents 
c. Total petroleum hydrocarbons 
d. Pesticides 
e. Herbicides 
f. PCBs 
g. Arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver 
h. Asbestos. 

4. The sampling and analysis must be conducted by environmental professionals approved by 
DEH.  

5. The party requesting the excess soil shall pay all costs associated with the sampling and 
analysis of the soil.   

6. Before the City will release the soil for reuse, the party requesting the excess soil must 
demonstrate to DEH’s satisfaction that the soil meets either CDPHE’s most restrictive criteria 
for residential soil or applicable CDPHE criteria based on the designated land use of the 
receiving site.  

7. DEH maintains the documentation for sample collection, analytical results, and the 
environmental consultant’s field notes and evaluation. 

8. The party will be required to sign a release to accept the soil from the City and to release the 
City from liability. 

 
 
CC:  Jessica Brody, CAO 
        Zach Clayton, DEH 
       Gregg Thomas, DEH 
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Appendix E Remediation Activities Discharging to Surface Water 
Permit Information 

 



  
 
 
 

Application for COLORADO DISCHARGE PERMIT SYSTEM (CDPS) 
General Permits: 

Page 1 of 10   revised 8-2015 
 

 

For Agency Use Only:  

Permit Number Assigned 

COG07 - _____________________ 

COG315 -_____________________ 

COG316 -_____________________ 

4300 Cherry Creek Drive S., Denver, CO 80246-1530 P 303-692-2000  www.colorado.gov/cdphe/wqcd 

John W. Hickenlooper, Governor | Larry Wolk, MD, MSPH, Executive Director and Chief Medical Officer 

 Construction Dewatering (COG070000) 

 Remediation Activities Discharging To Surface Water (COG315000), or 

 Remediation Activities Discharging To Groundwater (COG316000) 
 

Please print or type.  Original signatures are required.  Photo, faxed, pdf or email copies will not be 
accepted. 
 
This combined permit application is designed to streamline the application process for the three types of discharge 
permits listed in Part A below, and includes an Application Guidance Document to help applicants complete the 
application and select the right permit coverage for their activity. Please note that one application is intended to 
cover one project and one type of permit.  Where multiple projects or types of permits are required, please submit an 
appropriate number of permit applications. 
 
The application must be submitted to the Water Quality Control Division at least 30 days (for Construction Dewatering ) 
or 45 days (for Remediation) prior to the anticipated date of discharge, and must be considered complete by the 
division before the review and approval process begins. The division will notify the applicant if additional information 
is needed to complete the application.  If more space is required to answer any question, please attach additional 
sheets to the application form.  Applications must be submitted by mail or hand delivered to:  

 
Colorado Department of Public Health and Environment 

Water Quality Control Division, WQCD-P-B2 
4300 Cherry Creek Drive South 
Denver, Colorado 80246-1530 

  
A. PERMIT INFORMATION 

 
Reason for Application:   □ NEW CERT 
 

    □ RENEW CERT EXISTING CERT #    
  
Applicant is: □ Property Owner  □ Contractor/Operator   
 

Application is for the following discharge permit (select ONE).  See Guidance. 

□ Construction Dewatering (COG070000) 

□ Remediation Activities Discharging to Surface Water (COG315000) 

□ Remediation Activities Discharging to Groundwater (COG316000) 

 
Note:  This application is designed for processing each of the three permit types listed above. The division may 
request additional characterization of the proposed discharge to ensure that the appropriate permit coverage is 
requested and the appropriate permit certification is issued.   The division may deny or change the requested type of 
discharge permit after review of the submitted application and will notify the applicant of the changes. Coverage 
under the “Subterranean Dewatering or Well Development” General Permit COG6030000 is not available using this 
application form.  

IMPORTANT:  Please read the Application Guidance Document (Guidance) for this permit application prior to completing this 
application.  The Guidance provides specific and important instructions required for completing this application correctly. 
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B. CONTACT INFORMATION 
 
1. Permittee Information 

 
Organization Formal Name: ___________________________________________________________ 
 
Permittee Name: the person authorized to sign and certify the permit application.  This person receives all 
permit correspondences and is  responsible for ensuring compliance with the permit. 

Responsible Position (Title):  ______________________________________________ 

Currently Held By (Person):  ______________________________________________    

Telephone No: _________________________________  

Email address: ___________________________________ 

Mailing Address:  _______________________________________________________ 

City: ________________________ State: ______________ Zip: _____________ 
 
This form must be signed by the permittee to be considered complete.  Per Regulation 61, in all cases, it shall 
be signed as follows: 

a) In the case of corporations, by a responsible corporate officer.  For the purposes of this section, the 
responsible corporate officer is responsible for the overall operation of the facility from which the 
discharge described in the application originates. 

b) In the case of a partnership, by a general partner. 
c) In the case of a sole proprietorship, by the proprietor. 
d) In the case of a municipal, state, or other public facility, by either a principal executive officer or ranking 

elected official. 
 

2. DMR Cognizant Official (i.e. authorized agent) the person or position authorized to sign and certify reports 
required by permits  including  Discharge Monitoring Reports [DMR’s], Annual Reports, Compliance Schedule 
submittals,   and other information requested by the division.  The division will transmit pre-printed DMR’s to 
this person.  If more than one, please add additional pages. 
 
□ Same as 1) Permittee 
 

Responsible Position (Title):  ______________________________________________ 

Currently Held By (Person):  ______________________________________________    

Telephone No: _________________________________  

Email address: ___________________________________ 

Organization: __________________________________________________________ 

Mailing Address:  _______________________________________________________ 

City: ________________________ State: ______________ Zip: _____________ 
 
Per Regulation 61: All reports required by permits, and other information requested by the Division shall be 
signed by the permittee or by a duly authorized representative of that person. A person is a duly authorized 
representative only if:  

a) The authorization is made in writing by the permittee  
b) The authorization specifies either an individual or a position having responsibility for the overall 

operation of the regulated facility or activity such as the position of plant manager, operator of a well 
or a well field, superintendent, position of equivalent responsibility, or an individual or position having 
overall responsibility for environmental matters for the company. (A duly authorized representative may 
thus be either a named individual or any individual occupying a named position)  

c) Submitted in writing to the Division 
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B. CONTACT INFORMATION (cont.) 
 

3. Site/Local Contact (contact for questions relating to the facility & discharge authorized by this permit.)  
 

□ Same as 1) Permittee 
 

Responsible Position (Title):  ______________________________________________ 

Currently Held By (Person):  ______________________________________________    

Telephone No: __________________________________  

Email address: ___________________________________ 

Organization: __________________________________________________________ 

Mailing Address:  _______________________________________________________ 

City: ________________________ State: ______________ Zip: _____________ 
 

4. Operator in Responsible Charge Required for Groundwater Remediation COG315000 or COG316000 
 □ Same as 1) Permittee  □ Same as 3) Site/ Local Contact 
 

*Note: Where the division determines that coverage under the construction dewatering permit is appropriate, an ORC is not required.  

Operator Number __________________  Legal Name:  _________________________________________________    

Telephone No: _____________________Email address: ________________________________________________ 

Company: __________________________________________________________ 
 

5. Billing Contact    □ Same as 1) Permittee 

Responsible Position (Title):  ______________________________________________ 

Currently Held By (Person):  ______________________________________________    

Telephone No: __________________________________  

Email address: ___________________________________ 

Organization: __________________________________________________________ 

Mailing Address:  _______________________________________________________ 

City: ________________________ State: ______________ Zip: _____________ 
 

6. Other Contact Types (check below)  Add pages if necessary: 

Responsible Position (Title):  ______________________________________________ 

Currently Held By (Person):  ______________________________________________    

Telephone No: __________________________________  

Email address: ___________________________________ 

Organization: __________________________________________________________ 

Mailing Address:  _______________________________________________________ 

City: ________________________ State: ______________ Zip: _____________ 

 □ Environmental Contact   
 □ Facility Inspection Contact       
 □ Consultant       
 □ Compliance Contact 
 □ Property Owner 
        □ Other ____________________________________________________________ 
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C. PERMITTED FACILITY INFORMATION 

 

Facility or Project Name ____________________________________________________________________ 

Street Address (or cross streets) ______________________________________________________________ 

City__________________________________ Colorado, Zip Code __________ 

County __________________________________ 

Type of Facility Ownership 

□ City Government          □ Corporation     □ Private  □ Municipal or Water District 

□ State Government  □ Mixed Ownership _________________________________ 

 

Facility or Project Latitude/Longitude — List the latitude and longitude of the excavation resulting in the 
discharge(s). If the exact excavation location(s) are not known, list the latitude and longitude of the center point of 
the construction project. If using the center point, be sure to specify that it is the center point of construction 
activity. 

 
001A Latitude __________. _________    Longitude ___________. _____________ (e.g., 39.703°, 104.933°’)  
                   degrees (to 6 decimal places)            degrees (to 6 decimal places)  

 

Horizontal Collection Method: □ GPS Unspecified □ Interpolation Map – Map Scale Number__________  
Reference Point:  □ Project/Facility Entrance □ Project/Facility Center/Centroid 

 

Horizontal Reference Datum: __________________________________ 
 

Standard Industrial Classification (SIC) Code(s) for this FACILITY (include up to 4, in order of importance) 

1__________________ 2________________3_________________4_________________ 

D. PROJECT DESCRIPTION  
 

D.1. Description of Activity:   
 

a) Provide a brief overview of the project and dewatering activity (e.g., highway, bridge and tunnel construction, 
storm drain expansion, etc.).   

 

 
b) Is the dewatering and discharge in-stream?   (The dewatering operation is considered in-stream where the 

dewatering activity is conducted within approximately the ordinary high water mark of the stream and/or on 
the bank of the stream and the discharge is back to the same water body.)  

□ Yes *          □ No      
*If yes, you must provide a description of how your project meets this definition in the box below.  If no des 
cription is provided, the work will not be considered in-stream.  Please note that in-stream work activities 
may also require a separate federal Clean Water Act Section 404 Permit and Colorado 401 Certification. 
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c) Does the activity involve work on or near existing sanitary sewer lines or septic systems?  
□ Yes           □ No 

 
D.2 Description of Discharge: 

 
a) Is the discharge to a ditch or storm sewer system?  □ Yes*    □ No 

*If yes, the applicant must contact the owner of the ditch or storm sewer system prior to discharging to 
address any local ordinances and to determine whether additional requirements will be imposed by the 
owner. 

 
b) Is the discharge to an impoundment?            □ Yes*      □ No 

*If yes, note that discharge of contaminated groundwater to impoundments are regulated by the Solid 
Waste Program in the Hazardous Materials and Waste Management Division (HMWMD), and cannot be 
covered under either the Construction Dewatering or the Remediation Activities Discharging to Surface 
Water or Groundwater permits. 

 
c) Discharge Frequency and Duration:  

 

 Estimated discharge start date:  _______________ 
 

 Estimated discharge duration:  Years _________ Months ____________ Days _____________ 
  

 Will the permit coverage be transferred after construction is completed? Yes____ No ____ 
 

d) Description of Best Management Practices: 
 
Provide a narrative description of the type(s) of treatment used for each outfall in the box below.   

 
 

D.3 Discharge Outfalls Limit 20 outfalls:   
 

 Total number of defined outfalls requested:  _______________   
 

 Total number of undefined outfalls requested:______________ (allowable for construction dewatering 
only) 

 

 Complete Table 2a (for discharges to surface water) and/or 2b (for discharges to land with percolation to 
groundwater) to identify your defined and undefined outfall locations.  Attach additional pages as 
necessary.   
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Table 2a – Requested Outfalls for Discharges to Surface Water (Discharges that may reach surface water through direct 
discharge or through a conveyance such as a ditch or a storm sewer system) 

OUTFALL 
NUMBER

1 

NAME OF RECEIVING 
STREAM(S)   

(e.g., Cherry Creek, 
Boulder Creek, Arkansas 

River) 

ESTIMATED 
MAXIMUM 

FLOW RATE
2 
 

(gpm)
 

 
DESCRIPTION OF DISCHARGE 

LOCATION
3
 

(e.g., Discharge enters storm sewer 
located at the corner of Speer and 
8

th
 Ave. with flow to Cherry Creek) 

LATITUDE/LONGITUDE 
OF EACH DISCHARGE 

OUTFALL 

Defined Discharges to Surface Water 

001-A 

 

  

 

002-A 

 

  

 

003-A 

 

  

 

004-A 

 

  

 

Undefined Discharges to Surface Water  
(Available for construction dewatering only) (Provide estimated lat/long only for undefined outfalls) 

001-AU 

 

  

 

002-AU 

 

  

 

003-AU 

 

  

 

004-AU 

 

  

 

 
 
1 Identify up to 20 defined or undefined outfalls (undefined for construction dewatering only).  Use additional pages as 
necessary. 
2 For construction dewatering the maximum flow limit will be equal to twice the estimated maximum flow rate provided in 
the permit application. For groundwater remediation the 30-day average flow limit will be based on the design capacity of 
the treatment as provided in the permit application.    
3 The discharge location is the point where effluent sampling will occur. This location must be at a point after treatment and 
before the effluent joins or is diluted by any other waste stream, body of water, or substance. If the discharge is to a ditch or 
storm sewer system, include the name of the ultimate receiving waters where the ditch or storm sewer discharges.   
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Table 2b – Requested Outfalls for Discharges to Land with the Potential to Percolate to Groundwater (These discharges 
do not have the potential to reach surface water either directly or through a conveyance.) 

OUTFALL 
NUMBER

1 

 
ESTIMATED 
MAXIMUM 

FLOW RATE
2
 

(gpm)
 

 
DESCRIPTION OF DISCHARGE LOCATION

3 

(e.g., Discharge to a field south of project site and East of I-
25)   

  LATITUDE/LONGITUDE 
OF EACH DISCHARGE 

OUTFALL 

Defined Discharges to Land with Potential Percolation to Groundwater 

G001-A 

 

 

 

G002-A 

 

 

 

G003-A 

 

 

 

G004-A 

 

 

 

Undefined Discharges to Land with Potential Percolation to Groundwater  
(Available for construction dewatering only) (Provide estimated lat/long only for undefined outfalls) 

G001-AU 

 

  

G002-AU 

 

  

G003-AU 

 

  

G004-AU 

 

  

 
1 Identify up to 20 defined or undefined outfalls (undefined for construction dewatering only). Use additional pages as 

necessary. 
2 For construction dewatering the maximum flow limit will be equal to twice the estimated maximum rate flow rate provided 
in the permit application. For groundwater remediation the 30-day average flow limit will be based on the design capacity of 
the treatment as provided in the permit application. 
3 The discharge location is the point where effluent sampling will occur. This location must be at a point after treatment and 
before the effluent joins or is diluted by any other waste stream, body of water, or substance.  
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E. ADDITIONAL INFORMATION 

 
E.1 Nearby Sources of Potential Groundwater Contamination: 

 
a) Has the proposed dewatering area been reviewed for possible groundwater contamination, such as plumes from 

leaking underground storage tanks (LUSTs), hazardous waste sites, or additional sources other than what is 
normally encountered at excavation and construction sites?  Applicants are expected to exercise due diligence 
in evaluating their project sites prior to applying for a discharge permit.   
 

□ Yes       □ No 
 
 

b) Is an open LUST located within one-half mile of the site?  
 

□ Yes*      □ No 
 
*If yes, BTEX analytical data for a source water sample representative of the proposed discharge at the site 
must be included with the permit application.  Failure to include this data may result in delays in processing 
the permit application until such data is submitted to the Division.  See Guidance.  
 

c) Is a Superfund site or National Priorities List (NLP) site located within one mile of the site? 
 

□ Yes*      □ No 
 

*If yes, analytical data for all parameters shown in Table 1 of this application (or an alternate list of 
constituents approved by the division) for a source water sample representative of the proposed discharge 
must be included with the permit application.  Failure to include this data may result in delays in processing 
the permit application until such data is submitted to the Division.  See Guidance.  
 
 

d) Is any other (non-LUST, non-Superfund, non-NPL site) known source of contamination, such as a Voluntary 
Cleanup (VCUP), Environmental Covenant, or open Correct Action site, located within one-half mile of the 
site? 

□ Yes*      □ No 
 

*If yes, analytical data for all parameters shown in Table 1 of this application (or an alternate list of 
constituents approved by the division) for a source water sample representative of the proposed discharge 
must be included with the permit application.  Failure to include this data may result in delays in processing 
the permit application until such data is submitted to the Division.  See Guidance.  

 
e) If known sources of contamination are located near the site, provide an overview of the source and nature of 

contamination including: 

 The nature of the contamination of the groundwater, alluvial water, stormwater, and/or surface water 
(the source water) for which treatment and/or remedial activities will occur, 

 The primary industrial activities which resulted in the source water contamination, 

 The source of the contamination (pipes, leaking underground storage tank, up gradient sources, etc.) 
or state “unknown.”  
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f) For contaminated discharges (remediation), provide a narrative description of the type(s) of treatment 

proposed for use at each identified outfall.   

 

E.2 Chemical Additions  

 
List any chemical additives or other materials to be used in the water or to treat water prior to discharge.  Include 
the Material Safety Data Sheet (MSDS) for each chemical with the application. 

 

E.3 Site Maps and Schematics  

 

Are required maps and schematics attached?    □ Yes       
     □ No-Application cannot be processed without required maps 

 
 A Location Map for Defined Outfalls – Application must include a location map that shows the location of the 

project/facility, the location of the defined discharge point(s)/outfalls, and any receiving water(s).  A north 
arrow must be shown. This map must be on paper that can be folded to 8 ½ x 11 inches. 

  
 A Legible Site Sketch must be submitted that includes detailed site boundary information including street names 

or mile markers, the location of dewatering or remediation activities, all defined discharge points, and sampling 
locations. For undefined discharges (allowed for construction dewatering projects only), the site sketch must 
include the limits of the construction site boundary and the location of potential receiving waters. This map 
must be on paper that can be folded to 8 ½ x 11 inches. 

 

 Does the applicant have a Stormwater Permit for Construction Activities?     □ YES     □  NO     □ PENDING  
If Yes, Stormwater Construction Permit Number: COR-___________________ 

 

WATER RIGHTS 

The State Engineers Office (SEO) has indicated that any discharge that does not return water directly to 
surface waters (i.e. land application, rapid infiltration basins, etc.) has the potential for material injury to a 
water right. As a result, the SEO needs to determine that material injury to a water right will not occur from 
such activities. To make this judgment, the SEO requests that a copy of all documentation demonstrating 
that the requirements of Colorado water law have been met, be submitted to their office for review. The 
submittal should be made as soon as possible to the following address: 

 

Colorado Division of Water Resources ● 1313 Sherman Street, Room 818 ● Denver, Colorado 80203 

 

 

CHEMICAL NAME MANUFACTURER PURPOSE DOSAGE 
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Should there be any questions on the issue of water rights; the SEO can be contacted at (303) 866-3581. It is 
important to understand that any CDPS permit issued by the division does not constitute a water right. 
Issuance of a CDPS permit does not negate the need to also have the necessary water rights in place. It is 
also important to understand that even if the activity has an existing CDPS permit, there is no guarantee that 
the proper water rights are in place. 

 

 
 

F. REQUIRED CERTIFICATION SIGNATURE [Reg 61.4(1)(h)] 
 "I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate the 
information submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is to the best of my knowledge and belief, true, 
accurate and complete. I am aware that there are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations." 
 

 
Signature (Legally Responsible Party (Page 2 item 1) _________________________________________ 
 
 
Date ______________________________ 

 

Name (printed) _____________________________________________Title______________________________ 
 
This form must be signed by the permittee to be considered complete.  Per Regulation 61, in all cases, it shall be 
signed as follows: 

a) In the case of corporations, by a responsible corporate officer.  For the purposes of this section, the responsible 
corporate officer is responsible for the overall operation of the facility from which the discharge described in the 
application originates. 

b) In the case of a partnership, by a general partner. 
c) In the case of a sole proprietorship, by the proprietor. 
d) In the case of a municipal, state, or other public facility, by either a principal executive officer or ranking elected 

official. 
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ATTACHMENT 1 

Please Submit the Laboratory Data Package for any Required Analysis with the Permit Application  
(See Important Table Notes) 

 

Required Water Quality Data 

Metals PQL Metals PQL 

Aluminum-Trec 50 ug/l Lead-PD 1 ug/l 

Antimony-Trec NA Manganese-PD 2 ug/l 

Arsenic-Trec 1 ug/l Manganese-Diss 2 ug/l 

Arsenic-PD 1 ug/l Molybdenum-Trec NA 

Barium-Trec 5 ug/l Nickel-Trec 50 ug/l 

Beryllium-Trec 1 ug/l Nickel-PD 50 ug/l 

Cadmium-Trec 1 ug/l Selenium-Trec 1 ug/l 

Cadmium-PD 1 ug/l Selenium-PD 1 ug/l 

Chromium III-Trec 20 ug/l Silver-Trec 0.5 ug/l 

Chromium III-PD 20 ug/l Silver-PD 0.5 ug/l 

Chromium VI-Trec 20 ug/l Thallium-Trec 1 ug/l 

Chromium VI-Diss 20 ug/l Thallium-PD 1 ug/l 

Copper-Trec and PD 5 ug/l Uranium-PD 1 ug/l 

Iron-Trec 10 ug/l Uranium-Trec 1 ug/l 

Iron-Diss 10 ug/l Zinc-Trec 10 ug/l 

Lead-Trec 1 ug/l Zinc-PD 10 ug/l  

Volatiles PQL Volatiles PQL 

acrolein 15 ug/l ethylbenzene* 75 ug/l 

benzene* 3 ug/l methyl bromide 5 ug/l 

bromoform 3 ug/l methyl chloride 4.5 ug/l 

carbon tetrachloride 3 ug/l 1,1,2,2-tetrachloroethane 2 ug/l 

chlorobenzene 60 ug/l tetrachloroethylene 2.3 ug/l 

chlorodibromomethane 3 ug/l toluene* 60 ug/l 

2-chloroethylvinyl ether NA 1,2-trans-dichloroethylene TBD 

chloroform 3 ug/l 1,1,1-trichloroethane 5 ug/l 

1,2-dichlorethane 3 ug/l 1,1,2-trichloroethane 2.0 ug/l 

1,1-dichlorethylene 
 

5 ug/l trichloroethylene 2.5 ug/l 

1,2-dichlorpropane 2 ug/l vinyl chloride 3 ug/l 

1,3-dichlorpropylene TBD 1,4-Dioxane TBD 

Semi-Volatile Organic Compounds PQL Semi-Volatile Organic Compounds PQL 

acenaphthene 20 ug/l  
1,2-diphenylhydrazine (as 
azobenzene) 

TBD 

acenaphthylene 30 ug/l fluorene 20 ug/l  

anthracene 20 ug/l  fluoranthene 25 ug/l 

benzidine 170 ug/l hexachlorobenzene 16 ug/l 

benzo(a)anthracene 12 ug/l hexachlorobutadiene 9 ug/l 

benzo(a)pyrene 20 ug/l  hexachlorcyclopentadiene 50 ug/l 

3,4-benzofluoranthene 25 ug/l hexachloroethane 16 ug/l 

benzo(ghi)perylene 20 ug/l  indeno(1,2,3-cd)pyrene 20 ug/l  

benzo(k)fluoranthene 25 ug/l isophorone 25 ug/l 

bis(2-chloroethyl)ether 15 ug/l naphthalene 20 ug/l  

bis(2-chloroisopropyl)ether NA nitrobenzene 19 ug/l 

bis(2-ethylhexyl)phthalate 25 ug/l N-nitrosodimethylamine 30 ug/l 
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Semi-Volatile Organic Compounds PQL Semi-Volatile Organic Compounds PQL 

Butyl benzyl phthalate 25 ug/l N-nitrosodi-n-propylamine 30 ug/l 

2-chloronaphthalene 20 ug/l  N-nitrosodiphenylamine 19 ug/l 

chrysene 18 ug/l pyrene 10 ug/l 

dibenzo(a,h)anthracene 20 ug/l  1,2,4-trichlorobenzene 20 ug/l  

1,2-dichlorobenzene 2.5 ug/l 2-chlorophenol 35 ug/l 

1,3-dichlorobenzene 2.5 ug/l 2,4-dichlorophenol 30 ug/l 

1,4-dichlorobenzene 3.5 ug/l 2,4,-dimethylphenol 30 ug/l 

3,3-dichlorobenzidine 18 ug/l 4,6-dinitro-o-cresol 17 ug/l 

diethyl phthalate 20 ug/l  2,4-dinitrophenol 100 ug/l 

dimethyl phthalate 20 ug/l  4-nitrophenol 25 ug/l 

di-n-butyl phthalate 25 ug/l pentachorophenol 36 ug/l 

2,4-dinitrotoluene 100 ug/l phenol 15 ug/l 

2,6-dinitrotoluene 20 ug/l  2,4,6-trichlorophenol 25 ug/l 

xylene*  TBD 1,4-Dioxane TBD 

 
*BTEX = Benzene, Toluene, Ethylbenzene, and Xylene 
 
Important table notes: 
  

1) Please refer to the permit application Guidance to determine whether analytical data is required with the 
permit application, and if so, what specific type of data is required.  
 

2) Abbreviations:  Trec = Total Recoverable; PD = Potentially Dissolved, Diss = Dissolved, PQL = Practical 
Quantitation Limit 
 

3) Parameter names match the names as they appear in the general permit.  The parameter may have a different 
name in some regulations or the PQL guidance. 
 

4)  The division may require analytical data for additional parameters where the project site is located in close 
proximity to potential sources of contamination for parameters not include in this Attachment 1, including but 
not limited to pesticide, PCB, radionuclide contamination.  
 

5)  Benzene, toluene, ethylbenzene, and xylene are highlighted to show that they are often grouped as “BTEX” 
and that data for BTEX is more commonly required than data for other parameters. 

 

6) Applicants applying under the General Permit for Remediation Activities Discharging to Groundwater 
(COG316000) are encouraged to contact the division prior to sample collection to ensure that the correct metal 
speciation is included in the sample analysis.   
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APPLICATION GUIDANCE DOCUMENT 

COLORADO DISCHARGE PERMIT SYSTEM (CDPS) General Permits: 

 

 Construction Dewatering (COG070000) 

 Remediation Activities Discharging To Surface Water (COG315000), or 

 Remediation Activities Discharging To Groundwater (COG316000) 

Contents 
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F. REQUIRED CERTIFICATION SIGNATURE [Reg. 61.4(1)(h)] ........................................................................ 7 
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APPENDIX B: Resources for Determining Groundwater Contamination Potential ........................................... 9 

APPENDIX C: Division Determination Using the Application Information and Data ....................................... 10 

 

This guidance is designed to assist in completing the application for processing each of the three permit types listed 
above. The Water Quality Control Division may request additional information and characterization of the proposed 
discharge to ensure that the appropriate permit coverage is requested and the appropriate permit certification is 
issued.   The division may deny or change the requested type of discharge permit after review of the submitted 
application and will notify the applicant of the changes. Please note: 

 

 Coverage under the “Subterranean Dewatering or Well Development” General Permit (COG6030000) is not 
available using this permit application form.  

 The discharge of contaminated groundwater to an impoundment is regulated by the Solid Waste Program in the 
Hazardous Materials and Waste Management Division, and also cannot be covered under any of the above 
permits.  

 The discharge of uncontaminated groundwater to land may be discharged under the division’s Low Risk 
Discharge Guidance: Discharges of Uncontaminated Groundwater to Land as an alternative to obtaining 
coverage to discharge under this permit. The low risk policy is available for download at 
www.coloradowaterpermits.com. 

 As provided in General Permit COR030000, the discharge of uncontaminated groundwater to land may also be 
discharged under an exisiting construction stormwater permit where permit conditions are met.  
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A. PERMIT INFORMATION 

Reason for Application:  Indicate whether this is an application for a new certification or if you are renewing an 
existing certification (as required prior to the expiration date of an existing general permit or certification).  If you 
are renewing an existing certification, please provide the existing permit certification number.  

Applicant is:  Indicate the entity that will hold (be legally responsible for) the permit.   

Application is for the following discharge permit (select ONE):  In order to determine whether your project 
qualifies for coverage under a construction dewatering general permit (COG070000) or requires a remediation 
general permit (COG315000 or COG316000), you must determine whether there are known sources of groundwater 
contamination located in the vicinity of your project site.   Where nearby sources of groundwater contaminations 
are identified, you will need to determine whether your project has the potential to draw-in contaminated 
groundwater.  The best way to make this determination is to use the criteria in Table 1 below to determine if your 
project site is located in the vicinity of potential ground water contamination. If so, collect a sample of 
groundwater from your project site (i.e., water that is representative of the water you propose to discharge). 
Then, use Table 1 to determine what parameters to include in your analysis, have it analyzed for those parameters 
described, and submit the data with your permit application.   

Table 1: Locations of Potential Groundwater Contamination 

Is Your Project Site Located in the Vicinity of Potential Groundwater Contamination? 1 

Project Location Relative to a Source of 
Potential Groundwater Contamination 

Analytical Data Likely to be 
Required with the Permit 

Application 

Within 0.5 mile of an open Leaking Underground Storage Tank (LUST) site  
 
(Note that closed LUSTs are assumed to pose a low risk for potential 
groundwater contamination and, therefore, the submission of analytical 
data based on proximity to a closed LUST is not required) 

BTEX only 

Within 0.5 mile of an open Voluntary Cleanup (VCUP) site 

All parameters listed in Attachment 1 
of the permit application (or an 
alternate list approved by the 

division)2 

Within 0.5 mile of an Environmental Covenant 

Within 0.5 mile of an open Resource Conservation Recovery Act (RCRA) 
Corrective Action Site   

Within 1.0 mile or more of a Superfund site or National Priorities List (NPL) 
site with associated groundwater contamination   

 

 

1 This table provides examples of sources of contamination.  Other types and sources of potential groundwater 
contamination may exist. 

 
2 Analyze a groundwater sample that is representative of the water you propose to discharge for the parameters of 
concern for the project areas (i.e., total, dissolved, potentially dissolved). This may be a subset of Attachment 1 in the 
permit application. Note this subset list must be approved by the division. See Important Notes in Appendix A at the 
end of this guidance for more information on this topic. 
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Information regarding the locations of the various types of contaminated sites (LUST, VCUP, Environmental Covenants, 
RCRA Corrective Action, or Superfund) may be found in Appendix B of this document. 

Once you have determined if your project site is located in the vicinity of potential groundwater contamination, use 
the flowchart on the following page to help determine the appropriate permit coverage for your discharge.  

Table 2 below supplements the selection process by providing possible groundwater contamination scenarios and 
general permit descriptions and coverage.  Select the one type of permit coverage most appropriate for this project.  
Please note that one application is intended to cover one project and one type of permit.  Where multiple projects or 
types of permits are required, you must submit an appropriate number of permit applications.   

Table 2: General Permit Descriptions and Information1 

 
Construction Dewatering 
(COG70000) 

Remediation Activities 
Discharging to Surface Waters 
(COG315000) 

Remediation Activities 
Discharging to Ground Water 
(COG316000) 

Covered 
Discharges  

Uncontaminated source 
water OR Contaminated (by 
BTEX only) source water2 
that has come into contact 
with construction activities 

Discharges from treatment 
and/or remedial activities of 
contaminated groundwater, 
alluvial water, stormwater, 
and/or surface water (which may 
be associated with construction 
activities) 

Discharges from treatment 
and/or remedial activities of 
contaminated groundwater, 
alluvial water, stormwater, 
and/or surface water (which 
may be associated with 
construction activities) 

Discharge 
Location 

To surface water and/or to 
land with potential 
percolation to groundwater 

To surface water or land with 
potential percolation to 
groundwater hydrologically 
connected to surface water 

To land with the potential to 
percolate to groundwater not 
hydrologically connected to 
surface water 

Applicant 
Requirements  

BTEX3 Analysis (if within one 
half mile of an open LUST) 

Influent Screening4 Influent Screening  

Division 
Authorization  

Discharges under this permit 
will not be authorized if 
pollutants may be present in 
the source water in 
concentration greater than 
a numeric water quality 
standard of the receiving 
water 

Discharges under this permit may 
be authorized if pollutants may 
be present in the source water in 
concentration greater than a 
numeric water quality standard 
of the receiving water 

Discharges under this permit 
may be authorized if pollutants 
may be present in the source 
water in concentration greater 
than a numeric water quality 
standard of the receiving water 

                                                 
1 The Division may deny or change the requested type of discharge permit after review of the submitted application 
and will notify the applicant of the changes. 
2 Source Water: Groundwater, surface water, alluvial water, or stormwater mixed with groundwater and/or surface 
water 
3 BTEX: Benzene, Toluene, Ethylbenzene, and Xylene (BTEX) are common pollutants found in petroleum based products 
4 See Attachment 1 in the permit application packet 

 
Additional information and resources for identification of contaminated groundwater and sampling procedures can be 
found in this guidance document: 

 APPENDIX A: Information for Completing Analyticals Required 

 APPENDIX B: Resources for Determining Groundwater Contamination Potential 

 APPENDIX C: Division Determination Using the Application Information and Data 
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*One-half the water quality standard is a general comparison. This may vary on a case by case basis resulting in different permit coverage than what is stated 
above. 
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B. CONTACT INFORMATION 

Provide the required contact information.  Note that the person listed as the Permittee (Responsible Position) must 
also be the person that signs and certifies the permit application.  This person receives all permit correspondences 
and is legally responsible for compliance with the permit. 
 
Note that the person listed as the DMR Cognizant Official will receive all pre-printed discharge monitoring report 
(DMR) forms associated with the permit.   
 

C. PERMITTED FACILITY INFORMATION 

Provide the required facility information.   

Facility or Project Latitude/Longitude:  The following definitions are based on text from the EPA Data Standard.   

 Horizontal Collection Method: Describes the method used to determine the latitude and longitude 
coordinates for a point on the earth. This specifies what type of method or device was used to identify the 
latitude and longitude, e.g., a Global Positioning System (GPS) device, Google Earth, an address, an 
intersection, a census block centroid, etc. The key is that the horizontal collection method determines how 
the coordinates were collected, not where.  

 

 Reference Point: The text that identifies the place for which the geographic coordinates were established. 
This specifies the location at the place where the coordinates were taken, e.g., entrance to a facility, 
center of a facility, etc. The key is that the reference point determines where the coordinates were 
collected, not how.  

 

 Horizontal Reference Datum: The horizontal reference datum is the coordinate reference system to which 
the latitude/longitude data relate. Per EPA's Latitude/Longitude Data Standard, there are three possible 
values associated with horizontal reference datum. Horizontal reference datum possible responses are as 
follows:  

 
o North American Datum of 1927 (NAD27): If you are reporting a location using a USGS 7.5-minute 

map, NAD27 is your default datum.  
 
o North American Datum of 1983 (NAD83): NAD83 updated NAD27 with current measurements using 

radio astronomy and satellite observations. When the USGS began publishing digital data, the NAD83 
was used, which provided a more accurate representation of the earth’s shape and a more accurate 
depiction of the location of objects on the earth.  

 
o World Geodetic System of 1984 (WGS84): If you used a GPS or Google Earth to calculate your 

latitude/longitude coordinates, WGS84 is the default datum. 
 

Standard Industrial Classification (SIC) Code(s) for this Facility:  Standard Industrial Classification (SIC) codes are 
four digit numerical codes assigned by the U.S. government to business establishments to identify the primary 
business of the establishment. SIC codes can be obtained at: https://www.osha.gov/pls/imis/sicsearch.html. The 
most common SIC code for businesses conducting construction-related work is 1799: Special Trade Contractors, 
Not Elsewhere Classified.  This includes dewatering contractors.    
 

D. PROJECT DESCRIPTION  

D.1 Description of Activity and D.2 Description of Discharge:  Provide thorough and detailed responses to the 
questions in these sections in order to facilitate and expedite the review and processing of your application. 

Note that “in-stream” work is: 

o Conducted within approximately the ordinary high water mark* of the stream, and/or  

o Conducted on the bank of the stream, and 

o potentially including subsurface flow to the stream. 
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* “The term ordinary high water mark means that line on the shore established by the fluctuations of water 
and indicated by physical characteristics such as a clear, natural line impressed on the bank, shelving, changes 
in the character of soil, destruction of terrestrial vegetation, the presence of litter and debris, or other 
appropriate means that consider the characteristics of the surrounding area.” 

(Taken directly from USACE Regulatory Guidance Letter “Ordinary High Water Mark Identification” dated 
12/07/2005) 

D.3 Discharge Outfalls:  Discharge “outfalls” refer to the physical location where the discharge occurs. This 
discharge location may be different from the source water location. For example, you may dewater your project 
site by pumping water from the excavation (the source) to the nearby stream (the outfall). This portion of the 
permit application requires information regarding your outfall location(s). 

What is a defined outfall versus an undefined outfall?  

The permit application requires that you specify whether the outfall is defined or undefined.  

 A defined outfall has a known location, specified by latitude and longitude at the time of permit 
application. Where defined outfalls are requested, the division will mail DMRs that include the specified 
location information. Permittees often find this information helpful in managing their DMRs, and submitting 
the correct DMR form for the outfall location.  

 An undefined outfall has an unknown location at the time of permit application. Undefined outfalls are only 
available for construction dewatering (COG07000, Part I.B.1).  In this case the specific location for each 
discharge is established by the permittee at the time the discharge commences, and may not be changed 
once established. Permittees are responsible for making sure that the same DMR (for example the DMR 
labeled “Outfall 001A”) is always used for the same outfall sampling location. A single DMR cannot be used 
for multiple locations in the field. Undefined outfalls provide flexibility during construction activities; 
however, they may be difficult to manage and the most stringent water quality standards for all potentially 
impacted streams are applied to all discharge outfalls.    

 

What is the maximum number of outfalls that I can request? 

You are allowed to request up to 20 outfalls in one permit application. For construction dewatering, which may 
include undefined outfalls, the outfall limit applies to the total number of undefined and defined outfalls. 
Undefined outfalls are only available for construction dewatering.  Where your project requires additional outfalls, 
you may request a modification to your permit certification to add additional outfalls. 

 

Is this a discharge to surface water or to land with the potential to percolate to groundwater?  

The permit application requires that you specify whether the outfall is a discharge is to surface water or to land 
with the potential to percolate to ground water.  

 A discharge to surface water can occur directly or through a conveyance such as a ditch or a storm sewer 
system.  

 A discharge to groundwater occurs through land application and/or through discharge to a sediment basin 
with percolation to groundwater.  

 If your discharge is to a sediment basin and the basin overtops, the division may determine that your 
discharge is to both surface water and groundwater, and will include appropriate permit limitations for both 
surface water and groundwater in your permit certification.   

 

How do I estimate the maximum flowrate?   

The estimated maximum discharge flow rate must be provided in order for the division to process the permit 
application.  In order to estimate your maximum flow rate, you might consider the maximum capacity of the pumps 
at your site and the total number of pumps that can be operating together at one excavation. For stream 
diversions, you might estimate the maximum flow rate of the stream around your work activity. For remediation 
projects where treatment is in place, estimate the maximum flow rate appropriate for your treatment system.  
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The Division will apply your flow information in your permit certification as follows: 

 

 For construction dewatering, the acute flow limit (i.e., maximum flow limitation) will be equal to twice the 
estimated maximum rate flow rate provided in the permit application.   

 For groundwater remediation, both the acute flow limit (i.e., maximum flow limitation) and the chronic 
flow limit (i.e., 30-day average flow limitation) will be based on the design capacity of the treatment as 
provided in the permit application.    

 

Where will the sampling occur?  

Per the general permit, discharge points shall be designed or modified so that a sample of the effluent can be 
obtained at a point after the final treatment process and prior to discharge to state waters. All samples must be 
taken at the monitoring points specified in this permit and, unless otherwise specified, before the effluent joins or 
is diluted by any other waste stream, body of water, or substance. Monitoring points cannot be changed without 
notification to and approval by the division. The permittee must provide access to the division to sample the 
discharge at these points. 

 

E. ADDITIONAL INFORMATION 

E.1 Nearby Sources of Potential Groundwater Contamination:  In this portion of the application, you are required 
to document the results of your due diligence efforts, including whether or not you identified potential sources of 
groundwater contamination in the vicinity of your project.  Information to help you complete this portion of the 
application was provided in the flowchart and tables above, as well as in Appendix A-C of this guidance document. 

E.2 Chemical Additions:   List any chemicals to be used in, or applied to, waters that may be discharged. Include a 
copy of each chemical’s current Material Safety Data Sheet. All chemicals used in waters that may be discharged 
must be approved by the division.   

E.3 Site Maps and Schematics:  The complete application must include these maps and site sketches.   

 

WATER RIGHTS 
 

The permittee is responsible for contacting the State Engineers Office as appropriate. Issuance of a CDPS permit 
does not negate the need to also have the necessary water rights in place. It is also important to understand that 
even if the activity has an existing CDPS permit, there is no guarantee that the proper water rights are in place. 
 

F. REQUIRED CERTIFICATION SIGNATURE [Reg. 61.4(1)(h)] 

The application must be signed by the responsible party in order to be processed by the Division.   An original (wet) 
signature is required on the permit application submitted to the division.   
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APPENDIX A: Information for Submitting Required Data 

A list of required parameters to be sampled for is found in Attachment 1 of the permit application. (See important 
notes.) 

Unless otherwise indicated by the division, all influent screening must adhere to the following stipulations:  
 

 Metals analyses must be performed for the analytical form (total recoverable, potentially dissolved, and/or 
dissolved) identified in Attachment 1 of the permit application. 
 

 Analytical methods for metals must measure below or equal to the practical quantitation limit (PQL) identified 
in Attachment 1 of the permit application. 

 

 Analytical methods and PQLs selected for all parameters must be in accordance with the criteria established in 
the permit application.     
 

 The sample collected must be representative of the source water.  
 

IMPORTANT NOTES:  

 Alternate List of Parameters:  Where the applicant can identify the parameters associated with the source of 
potential groundwater contamination, the applicant may contact the division to request approval to analyze 
only for those parameters, and to submit data for only those parameters with the permit application.   

 In lieu of submitting analytical data, you may choose to demonstrate that your site is not likely to be impacted 
by nearby sources of contamination by submitting other relevant information with your permit application for 
review and consideration by the division. For example, you may submit information regarding the geology and 
hydrogeology of the site, groundwater flow direction, or historic groundwater data.  This information must be 
accompanied by a narrative discussion of how and why this information shows that groundwater at your project 
site is not likely to be contaminated. The division will review this information, and determine if it is sufficient 
to demonstrate that groundwater at the site is not likely to be contaminated.  Where the division finds the 
information to be insufficient, the division will require additional data or information, potentially delaying the 
processing of the permit.  

 Applicants applying under the General Permit for Remediation Activities Discharging to Groundwater 
(COG316000) are encouraged to contact the division prior to sample collection to ensure that the correct metal 
speciation is included in the sample analysis.   
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APPENDIX B: Resources for Determining Groundwater Contamination Potential 

The following resources are available for determining if contaminated groundwater may be located near your project 
site: 

 Leaking Underground Storage Tanks (LUSTs): Oil and Public Safety (OPS) COSTIS database (Storage Tank 
Database).  Search for events by city, county, or zip code on the OPS website.  

o http://costis.cdle.state.co.us/home.asp. 
 

 Voluntary Cleanup Sites (VCUPs): The CDPHE Hazardous Materials and Waste Management Division (HMWMD) 
maintains a list of VCUPs by County. Visit the HMWMD website, and select the “Voluntary Cleanup Sites 
Grouped by County” list at the top of the page. 

o https://www.colorado.gov/pacific/cdphe/voluntary-cleanup 
 

 Environmental Covenants: Environmental Covenant Sites are listed on the CDPHE HMWMD website. The county 
the site is located in and a map of the contaminated area are provided on this webpage. 

o https://www.colorado.gov/pacific/cdphe/hmcovenants.  
 

 Superfund Sites: The CDPHE HMWMD maintains a list of active Superfund sites on its website. Select the 
“Active Superfund Sites” link to view a list of sites and site addresses. The division may require data even if 
your site is greater than one-mile from a Superfund site, based on the nature and extent of contamination at 
these sites. 

https://www.colorado.gov/pacific/cdphe/superfund-sites 

 RCRA Corrective Action Sites:  The CDPHE HMWMD can provide information on RCRA sites in Colorado that are 
undergoing or potentially undergoing ground water remediation.  You may also call HMWMD’s Customer 
Technical Assistance Line at 303-692-3320.   

o http://epa.gov/waste/hazard/correctiveaction/index.htm  
o www.epa.gov/myenvironment: 

 
 1:  enter a location and Click "go"  
 2.  Click on "MyLand" 
 3. Click on "Cleanups in my Community" 
 4. Zoom in to your location or enter a location and view the RCRA corrective action sites in 

your area. 
 

 National Priorities List (NPL) sites: 
o http://www.epa.gov/superfund/sites/npl/ 
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APPENDIX C: Division Determination Using the Application Information and Data 

As a general rule of thumb, the division will make an initial determination of appropriate permit coverage based 
largely on the proximity of your project site to known sources of contamination and the potential to draw-in the 
contaminated groundwater. The division will then review analytical data and information submitted with the 
application, along with any additional information available to the division, to determine whether your project has the 
potential to draw-in contaminated groundwater and to verify that you have selected the correct permit coverage for 
your project.  Where analytical data is included with the permit application, the division will conservatively compare 
the maximum detected concentration of each detected constituent to one-half the applicable water quantity standard 
to determine if there is reasonable potential for a pollutant in the source water to exceed a water quality standard of 
the receiving water.  

 For project sites where no known potential sources of contamination are located within one mile of the project 
site AND the permit applicant has no other information which would indicate that the discharge may be 
contaminated: 

o No source water analytical data is required with the permit application. 

 These projects will typically be permitted under Construction Dewatering (COG070000) 

 For project sites where known potential sources of contamination only BTEX are located within one-half  mile 
of the project site: 

o BTEX data is required with the application, unless the applicant can provide other information 
indicating there is no reasonable potential for BTEX to contribute pollutants to the source water. 

 Where the data shows that the source water does not contain concentrations of BTEX greater 
than ½ the water quality standards of the receiving water, the project may be permitted 
under Construction Dewatering (COG070000). 

 Where the data show that the source water does contain concentrations of BTEX greater than 
½ the water quality standards of the receiving water, the project may be permitted under 
Remediation Activities Discharging to Surface Water (COG315000) or Remediation Activities 
Discharging to Groundwater (COG316000), or an individual permit as applicable.  

 For project sites where other known potential sources of contamination are located within one mile of the 
project site: 

o Pre-screening data (see Attachment 1 of the application) is required, unless the applicant can provide 
other information indicating that there is no reasonable potential for the contamination to contribute 
pollutants to the source water being discharged. 

 Where the data show that the source water does contain concentrations of potential pollutants 
from the contamination source that are greater than ½ the water quality standards of the 
receiving water, the project may be permitted under Remediation Activities Discharging to 
Surface Water (COG315000) or Remediation Activities Discharging to Groundwater 
(COG316000), or an individual permit as applicable. 

The flowchart in this guidance summarizes the above detailed process used by the division for evaluating data and 
determining appropriate permit coverage. Note that other factors may be considered outside of these guidelines, 
resulting in the need for additional information to supplement the permit application. 
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I.    TYPE OF PERMIT     
 
Master General, NPDES, Surface Water, Fifth Renewal, Statewide  
 
II.  SCOPE OF THE GENERAL PERMIT  

 
A.   SIC Code: 1799   Special Trade Contractors, Not Elsewhere Classified  
         1629   Heavy Construction, Not Elsewhere Classified 
 
 
B.   Major Changes from Last Renewal: 
 
The current general permit, which expired on October 31, 2010 and has been administratively extended by 
the Water Quality Control Division (Division), provides coverage for 25 Facilities with Remediation 
Activities.  This renewed general permit is needed to continue to provide coverage for these established 
dischargers and for new groundwater remediation facilities that are operating throughout Colorado.  Major 
changes from last renewal include the following:  
 Inclusion of requirements to develop, document, and implement a Remediation Discharge Activities 

Management Plan in accordance with good engineering, hydrologic and pollution control practices to 
ensure compliance with effluent limitations and other permit conditions.   

 Inclusion of a provision that requires dischargers to contain the initial effluent until analyses have 
confirmed that all numeric effluent limitations have been met.  The Division has been including this 
condition in certifications under the current permit 

 Quarterly influent screen for Base, Neutral, Acids, Volatile Organic Compounds, and Metals to detect 
changes in discharge 

 Inclusion of practices required for discharges in exceedance of water quality standards 
 Limitations on coverage to exclude discharges to groundwater or to outstanding waters 

 
ISSUED:  AUGUST 3, 2011     EFFECTIVE:   OCTOBER 1, 2011     EXPIRATION:  SEPTEMBER  30,  2016      
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C.  Facilities Covered:  

 
This general permit is to authorize discharges from Remediation Activities to surface waters of the State in 
Colorado.  Only facilities with activities that meet the definition of Remediation Activities are eligible for 
coverage under the general permit.   
 
Table II-1 lists the 25 entities currently covered under the administratively extended Groundwater 
Remediation General Permit.  The Division has received renewal applications for these 25 facilities.  
 
Table II-1—Inventory of Facilities with Certifications under the Current General Permit 
Certification  Facility Discharge Flow Rate Receiving Stream(s) 
COG315025 Municipal Service Center 001A-16.4 GPM Little Dry Creek, within 

segment 16c Upper South 
Platte River Sub-basin 

COG315144 Blanton Mountain Mart 001A-30 GPM Tributary to Illinois River, 
within segment 4 of the North 
Platte River Sub-basin 

COG315146 Hamilton Sundstrand Facility 
 

001A-145 GPM 
002A-6.6 GPM 

Little Dry Creek and Kalcevic 
Gulch, both within segment  
16b of the Clear Creek Sub-
basin 

COG315147 Olde's Texaco Service Facility 
 

001A-10 GPM Tributary to Bear Creek, 
within Segment 1a of the Bear 
Creek Sub-basin 

COG315157 RTD Tunnel 16 Groundwater 
Treatment Facility 

003A-350 GPM South Platte River, within 
Segment 14 of the Upper 
South Platte River Sub-basin 

COG315161 Dietrich Standard Corporation 
 

001A-40 GPM Tributary to Dry Creek, 
within Segment 6 of the St. 
Vrain Sub-basin 

COG315165 12000 W Cedar Dr Lot 001A-30 GPM Lakewood Gulch, Segment 
16c of the Upper South Platte 
River Sub-basin 

COG315169 CDOT Materials Testing Lab 001A-1.5 GPM Cherry Creek, Segment 03 of 
the Cherry Creek Sub-basin 

COG315176 Raytheon Boulder Facility 
 

001A-12 GPM 
002A-36 GPM 

Both to tributaries to Dry 
Creek, within Segment 6 of 
the St. Vrain Sub-basin 

COG315179 A and W Loveland Quick Trip 
Lust 
 

001A-30 GPM Big Barnes Ditch, within 
Segment 6 of the Big 
Thompson River Sub-basin 

COG315180 Broderick Wood Prod Superfund 
 
 

001A-67 GPM 
001B-67 GPM 
002A-80 GPM 

Clear Creek, within Segment 
15 of the Clear Creek Sub-
basin 

COG315182 BP Service Station 12001 
 

001A-10 GPM Clear Creek, within Segment 
15 of the Clear Creek Sub-
basin 

COG315183 Former Redfield site 001A-40 GPM Unnamed ditch tributary to 
Goldsmith Gulch, within 
Segment 4 of the Cherry 
Creek Sub-basin 

COG315197 400 E 104 Ave Lot 
 

001A-5 GPM Grange Hall Creek-tributary 
to the South Platte River, 
within Segment 16c of the 
Upper South Platte River Sub-
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basin 

COG315198 Wadsworth 66 Service Station 
 

001A-5 GPM Sanderson Gulch-tributary to 
the South Platte River, within 
Segment 16c of Upper South 
Platte River Sub-basin 

COG315210 Pecos Street Grade Separation 
 

001A- 450 GPM  
002A-450 GPM 

Karen’s Pond, tributary to 
Clear Creek, and directly to 
Clear Creek, both within 
Segment 15. 
 

COG315211 Residence at 29 St Lot 4 001A-30 GPM Boulder Creek, Segment 02b 
of the Boulder Creek Sub-
basin, South Platte River 
Basin 

COG315215 Mesa to Skylake Pipeline Project 
 

SW 001A-200 GPM 
(Mobile to surface water) 
GW 001A-200 GPM 
(Mobile to Groundwater) 

First Creek, Second Creek and 
the South Platte River, within 
segments 15, 16c, and 16d of 
the Upper South Platte River 
Sub-basin and Groundwater 

COG315216 W Main Pipeline Integrity Mgmt 
Program 

200 GPM 
(Mobile) 

Big Thompson River, within 
segment 04a of the Big 
Thompson River Sub-basin 
and to Groundwater 

COG315217 Kenwood Outfall 001A-100 GPM South Platte River, Segment 
15 of the Upper South Platte 
River Sub-basin 

COG315219 Dahlia Ponds 001A-2,000--4,000 GPM South Platte River, Segment 
15 of the Upper South Platte 
River Sub-basin 

COG315224 I-25 and Alameda Ave Project 001A-350 GPM 
002A-1,500 GPM 

South Platte River, Segment 
14 of the Upper South Platte 
River Sub-basin 

COG315225 Denver Union Station 001A-1,000 GPM South Platte River, Segment 
14 of the Upper South Platte 
River Sub-basin 

COG315226 South Platte River - Lower 
Lakewood Gulch 

001A-120 GPM South Platte River, Segment 
14 of the Upper South Platte 
River Sub-basin 

 

  
D.   Limitations on Coverage:   

 
The Division included a limitation of coverage related to having representative data of the contaminated 
source water in order to characterize the waste stream and to identify all parameters which will require 
monitoring and/or numeric effluent limitations.   
 
There are some discharges from Remediation Activities that cannot be covered under this general permit 
and must apply for coverage under another general permit or under an individual permit. These exclusions 
include discharges from Remediation Activities that: 
 include other wastewaters (i.e., domestic wastewaters), 
 are land applied or otherwise released to groundwater, or 
 are to receiving waters designated as “outstanding waters” 
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Discharges that include other wastewaters such as domestic wastewaters are excluded on the basis that there 
may be additional pollutants of concern and other discharge characteristics that were not evaluated in the 
development of this general permit.  
 
Land application or other discharges to groundwater are excluded from this permit. There are two current 
facilities with certifications authorizing discharges to groundwater.  The Division will work directly with 
these two facilities to determine the best permitting approach for these discharges.   
 
The Division requires that discharges to outstanding waters be authorized only by an individual permit, 
since a site specific evaluation is needed to meet the antidegradation requirements of Regulation 31.   
 
E.  Application Requirements: 
 
Remediation facilities can apply for coverage under this general permit upon the issuance and effective date 
of the permit by submitting a complete and accurate application at least 45 days prior to the anticipated 
discharge.  Following review of the application, the Division may request additional information.   Upon 
receipt of the additional information, the Division shall have additional time to issue or deny the 
authorization to discharge.   
 
Existing facilities with certifications under the administratively extended Groundwater Remediation General 
Permit (COG-315000) that have submitted renewal applications and qualify for coverage under the new 
general permit will automatically be transferred.  Coverage will be transferred to the new general permit 
without a lapse of coverage (i.e. discharging without a permit) and without loss of fee payments. 
 
The CDPS general permit for Construction Dewatering activities (COG-070000) authorizes discharges from 
similar activities as this general permit, but for which Remediation Activities are not conducted.   As part of 
the Division’s review of an application for coverage under COG-070000, or based on the availability of new 
information for facilities with existing coverage, the Division will assess the potential for various sources of 
contamination to be present in the discharge.  Water quality based effluent limits may be required based on 
a Reasonable Potential Analysis (see Part VI.A.2.g) due to the presence of contaminants in the source water.  
Coverage under COG-070000 will not be authorized by the Division if remediation activities will be 
conducted for the discharge based on these water quality based effluent limits.  If the applicant wishes to 
obtain coverage under the Remediation Activities general permit for the discharge, the following 
information must be submitted to the Division:  
 a statement requesting that the information received in the Construction Dewatering application be 

applied towards the Remediation Activities Permit application, 
 source water characterization data, and  
 a description of the treatment utilized in order to meet limitations 
 additional information as requested by the Division  
 
All information must be submitted by the permit applicant legal contact and signed in accordance with Part 
I.E.7 of the permit. 
 
 

III.  RECEIVING STREAM  
 

The Division has identified the stream segments to which the facilities with current certifications under the 
general permit discharge.  The Division expects to continue coverage for these facilities under this general 
permit since the stream standards and designations are consistent with the limitations on coverage in the general 
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permit (i.e. none of the segments are designated as outstanding waters).  The Division will also evaluate 
discharges to stream segments with established TMDLs, discharges to 303(d) listed waters, and other receiving 
water information as appropriate.   
 
IV.  SECTOR DESCRIPTION 
 

A. Industry Description 
 

Facilities with Remediation Activities in Colorado can be described as facilities engaged in Remediation 
Activities of groundwater, alluvial water, stormwater, and/or surface water (the source water) that will be 
discharged to surface waters and that is: 
  
 Contaminated from specific industrial sources to include former dry cleaners, gasoline stations, 

industrial manufacturing facilities, etc.   
 

 Contaminated from an unknown sources.   
 

 Contaminated with naturally occurring constituents at concentrations that trigger water quality based 
effluent limits for discharges to surface water based on a Reasonable Potential Analysis (see Part 
VI.A.2.g).  
 
 

B. Chemical Usage  
 

Facilities potentially use a variety of chemicals during the treatment process for discharges from 
Remediation Activities.  For this general permit the Division has required applicants to submit a list of 
proposed chemicals, including dosage rates, used in the treatment process.  Additionally, a MSDS for each 
chemical proposed for use must be provided so that the Division can determine the appropriate effluent 
limitations and conditions to include in the certification.  Additional sampling and monitoring requirements 
may be imposed based on the chemicals used.   
 
The permittee shall notify the Division of any change in chemical usage associated with the permitted 
discharge in accordance with Part II.A.2 of the Permit.    

 
V. COMPLIANCE HISTORY 
 
The Division reviewed DMR data for the 25 facilities covered under this general permit.  Some facilities 
received compliance advisories for failure to submit DMRs.  A few facilities have continual numeric effluent 
limitation violations.  The Division will evaluate whether these facilities will have to modify their treatment and 
contain their effluent until the modified treatment has confirmed that the effluent limitations have been met. 
Coverage under this renewed general permit may not be certified for a current permittee if compliance 
information from the previous permit term indicates that effluent limits in accordance with the permit do not 
ensure compliance with applicable water quality standards, control regulations, and the State and federal acts.   
 
DMR review indicated that there were exceedances for various parameters including: Manganese, Iron, 1,4 
Dioxane, Oil and Grease, MTBE, pH, Vinyl Chloride, 1,1,2,2-Tetrachloroethane, Chloroform, 1,2-
Dichloroethane, Methylene Chloride, Carbon tetrachloride, Bromodichloromethane, 1,2-Dichloropropane, N-
Nitrosodi-N-propylamine, Whole Effluent Toxicity Testing, Methyl tert-butyl ether, and Total Suspended 
Solids.    
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The Division had determined that a root cause for the high rate of exceedances of effluent limits in certifications 
under the previous permit was the implementation of treatment systems inadequate to remove pollutants as 
necessary to comply with those effluent limits.  The Division has determined that for facilities covered under 
this permit, relying only on design calculation to determine if a facility will be capable of complying with 
effluent limits is inadequate to ensure compliance with applicable water quality standards, control regulations, 
and the State and federal acts.  This iteration of the permit therefore requires containment of an initial batch of 
effluent until analyses have confirmed that all numeric effluent limitations have been met.   
 
VI.  TERMS AND CONDITIONS OF THE PERMIT 
 

A.  Discussion of Numeric Effluent Limitations 
 

1.  Technology Based Limitations 
 

a.   Federal Effluent Limitation Guidelines – There are no Federal Effluent Limitation Guidelines for 
this category of discharge.  

 
b.   Regulation 62: Regulations for Effluent Limitations – These Regulations include effluent 

limitations that apply to all discharges of wastewater to State waters.  These regulations are 
applicable to the discharge from the Remediation Activities. 

 
i.   Total Suspended Solids - The Division’s current permit includes numeric technology-

based limits for TSS based on Regulation 62.  The Division has retained those more 
stringent requirements in this renewal permit for all dischargers as required by the anti-
backsliding provision in CWA § 402(o).  These limitations are the same as those 
contained in the previous permit and are imposed upon the effective date of this permit. 

 
ii.   Oil and Grease – The oil and grease limitations from the Regulations for Effluent 

Limitations are applied as they are the most stringent limitations.  These limitations are 
the same as those contained in the previous permit and are imposed upon the effective 
date of this permit. 

 
iii.  pH - The pH limitation specified in the Regulations for Effluent Limitations is not the 

most stringent and thus is not used. 
 

  2.    Water Quality Regulations, Policies, and Guidance Documents 
 
a.   Antidegradation – As stated in The Basic Standards and Methodologies for Surface Water, 

Section 31.8, an antidegradation (AD) analysis is required for all discharges to waters designated 
“reviewable”, except in cases where the regulated activity will result in only temporary or short 
term changes in water quality.  Therefore, short-term and intermittent discharges will be 
considered a temporary impact and exempted from the AD review. 

 
      Under this general permit, long-term, continuous discharges to waters designated “reviewable” 

will get 15% of the water quality standard.  This AD standard will be identified as a site specific 
limitation in the certification.  If the permittee requests consideration of dilution, ambient water 
quality, or an AD alternatives analyis, then the permit applicant will need to appy for an 
individual permit.  



COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT, Water Quality Control Division 
Fact Sheet – Page 7, Permit No. COG315000 
 
 

b.  Determination of Total Maximum Daily Loads (TMDLs) – Upon reissuance of the renewal 
certifications under this revised general permit, the Division will assess whether or not any 
permitted facility discharges to segments for which a TMDL has been completed.  The Division 
has included a provision in the general permit that authorizes the inclusion of additional effluent 
limits and other terms and conditions in a certification for discharges to segments for which a 
TMDL has been completed. The determination whether compliance with numeric effluent 
limitations will be required will be made on a case by case basis. 

 
c.   Determination of Discharges to 303(d) Listed Waters—Upon reissuance of the renewal 

certifications under this revised general permit, the Division will assess whether or not any 
permitted facility discharges to segments on the 303(d) list of impaired waters.  The Division has 
included a provision in the general permit that authorizes the inclusion of additional effluent 
limits and other terms and conditions in a certification for discharges to segments that are on the 
303(d) list of impaired waters.  

  
d.   Colorado Mixing Zone Regulations –For this general permit, mixing zone regulations will not 

apply for discharges from Remediation Activities as all limitations are assigned as end of pipe 
limits based on the Water Quality Standards and Technology Based Limitations.  The rationale 
for not applying mixing zone regulations is due to Division resource limitations and the time 
required to conduct a thorough analysis of the receiving stream and its’ assimilative capacity.  In 
addition, this level of analysis is more appropriate for the individual permit process in order to 
include public notice and comment opportunities.  Not applying the mixing zone regulations is 
consistent with the previous iteration of the permit.   

 
e.   Total Phosphorus – As noted in the general permit, the Division will implement effluent 

limitations and monitoring conditions in the certification in accordance with the Phosphorus 
Control Regulations (Regulations, 71, 72, 73, and 74).   

 
f.   Flow—Flow limitations will be based on the capacity of the treatment system(s).   

 
g.   Reasonable Potential Analysis –An analysis must be performed to determine whether to include 

WQBELs in the permit.  This reasonable potential (RP) analysis is based on the Determination of 
the Requirement to Include Water Quality Standards-Based Limits in CDPS Permits Based on 
Reasonable Potential, dated December, 2002.  This guidance document utilizes both quantitative 
and qualitative approaches to establish RP depending on the amount of available data.   

 
3.  Pollutants Limited by Water Quality Standards  

 
a.   pH – pH was determined to be a potential pollutant of concern for discharges from Remediation 

Activities based on the frequent occurrence in groundwater contaminated by a variety of 
potential contaminants of pH levels that do not meet surface water standards  and the variety of 
chemicals used in the treatment process that can result in further modification of pH levels.   

 
 This parameter is limited by the water quality standards of 6.5-9.0 s.u., as this range is more 

stringent than the range specified under the Regulations for Effluent Limitations.  This limitation 
is the same as that contained in the previous permit and is imposed effective immediately. 
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b.  Temperature—Temperature was evaluated to determine whether or not it was considered a 
potential pollutant of concern.  The Division decided not to include monitoring for temperature 
on a permit-wide basis as facilities generally do not add heat during their processes.  However, a 
case-by-case determination will be made as whether to include monitoring for temperature for 
facilities that containerize the effluent for extended periods of time causing the potential for 
temperature to be a pollutant of concern.   

 
c.   Metals—A case-by-case determination will be made as to whether or not metals are potential 

pollutants of concern that must be limited and/or monitored to protect the classified uses 
assigned to the receiving water.  The case-by-case determination will be made based on the 
source water for the remedial activity discharge, chemicals used in the remedial process, 
concentrations of naturally occurring metals, the potential for the characterization of the source 
water to change due to locations of contaminant plumes, and data supplied with the permit 
application used to characterize the potential source water. 

 
  The limitations for metals are based upon the water quality standards and will come directly 

from the basin regulations (Regulations 32-38) and the Basic Standards and Methodologies for 
Surface Water (Regulation 31).  Standards for metals in the basin regulations that are shown as 
Table Value Standards (TVS) must be derived from equations that depend on the receiving 
stream hardness or species of fish present.  These equations can be found in the basin regulations 
(Regulations 32-38).   

 
d.  Volatile Organic Compounds (VOCs) and Semi-Volatile Organic Compounds (SVOCs)—A 

case-by-case determination will be made as to whether or not VOCs and/or SVOCs are potential 
pollutants of concern that must be limited and/or monitored to protect the classified uses 
assigned to the receiving water.  The case-by-case determination will be made based on the 
source water for the remedial activity discharge, chemicals used in the remedial process, the 
potential for the characterization of the source water to change due to locations of contaminant 
plumes,  and data supplied with the permit application used to characterize the potential source 
water.   

 
  The limitations for VOCs and SVOCs are based upon the water quality standards that come 

directly from the Basic Standards and Methodologies for Surface Water (Regulation 31).  The 
numeric effluent limitations implemented are dependent on the beneficial use of the receiving 
stream.   

 
 

4.   Whole Effluent Toxicity (WET) Testing  
 

a. Purpose of WET Testing – The Water Quality Control Division has established the use of WET 
testing as a method for identifying and controlling toxic discharges from wastewater treatment 
facilities.  WET testing is being utilized as a means to ensure that there are no discharges of 
pollutants "in amounts, concentrations or combinations which are harmful to the beneficial uses 
or toxic to humans, animals, plants, or aquatic life" as required by Section 31.11 (1) of the Basic 
Standards and Methodologies for Surface Waters. 
 

b. Reasonable Potential (RP) for Including WET Testing in Certifications—A case-by-case 
determination will be made as to whether or not WET testing will be required based on 
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reasonable potential for the effluent to be toxic to aquatic life.  The case-by-case determination 
will be made based on the following criteria: 

 
i.   Expected pollutants in the discharge—Facilities that have limited number of toxic 

pollutants that are adequately controlled through chemical specific effluent limits will 
have a lower RP.  Facilities that have toxic pollutants for which there are no numeric 
water quality standards, or have a higher number of toxic pollutants and therefore an 
increased potential for synergistic effects, will have higher potential for RP. 

 
   ii.  Variability of the discharge, in regards to WET test data or other toxic pollutants—

Facilities that have a higher level of variability in WET testing results or other toxic 
pollutants will have a higher potential for RP. 

 
iii. Chemical Usage—Facilities that use chemicals in the treatment process at dosages that                  

are toxic to aquatic life will have a higher potential for RP.  
 

c.    Acute VS Chronic WET Requirements—This general permit is not implementing the mixing 
zone regulations as described in Part VI.A.2.d ,therefore the low flow is considered zero and the 
end of pipe limitations apply.  In accordance with the Division’s, Implementation of the 
Narrative Standard for Toxicity in Discharge Permits Using Whole Effluent Toxicity (WET) 
Testing policy (WET Policy), when end of pipe limitations apply, chronic WET requirements 
will normally be implemented.  However, as documented in the WET Policy, where the 
discharge is intermittent, as defined in the permit, acute WET testing may be substituted for 
chronic WET testing.  The basis for this is that the aquatic life would not have chronic exposure 
to the effluent.  
 

d. Acute WET Monitoring –Monitoring for WET is being required using Ceriodaphnia dubia and 
fathead minnows.  The permittee shall report the LC50 for each test.   

 
e. Chronic WET Monitoring –Monitoring for WET chronic toxicity will be required using 

Ceriodaphnia sp. and fathead minnows.  The results of the testing are to be reported on Division 
approved forms.  The permittee will be required to conduct two types of statistical derivations on 
the data, one looking for any statistically significant difference in toxicity between the control 
and the effluent concentrations and the second identifying the IC25, should one exist.  Both sets 
of calculations will look at the full range of toxicity (lethality, growth and reproduction).   

 
5.   Salinity Regulations – In compliance with the Colorado River Salinity Standards and the Colorado 

Discharge Permit System Regulations, for discharges to the Colorado River Basin, the permittee 
shall monitor for total dissolved solids on a Monthly basis.   

 
 

B. Terms and Conditions Necessary to Assure Compliance  
 
Regulation 61.8(3)(f) includes a requirement for permits to include such terms and conditions as the 
Division determines to be necessary to ensure compliance with applicable control regulations, water 
quality standards, and the state and federal Act.  The Division has determined that the following 
conditions are necessary for discharges authorized by this permit.   
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1. Containing Discharge to Ensure Numeric Effluent Limits Can Be Met:  Due to the history of non-
compliance with effluent limitations and the variability of the source water being treated, Part I.C.2 
of this iteration of the permit requires containment of the initial batch of the effluent until analyses 
have confirmed that all numeric effluent limitations have been met.   If the initial sample exceeds 
any limitations, additional treatment shall be completed prior to discharge to ensure compliance with 
the limitations.  An additional sample must be collected, post-treatment, to confirm compliance with 
the limitations.  Additional sampling and treatment shall be repeated, and all water shall be collected 
and retained, until monitoring results for the treated effluent verify compliance with the numeric 
effluent limitations identified in the permit certification.  

 
This provision may be waived for existing permittees on a case-by-case basis if the discharger has 
been able to demonstrate consistent compliance with the permit numeric effluent limitations.  Prior 
to issuing renewal permits for existing permittees, the Division will review facility DMR data to 
verify whether or not the facility has demonstrated compliance with the permit numeric effluent 
limits.  The permit certification will specifically state if this provision has been waived.  

 
2. Remediation Activity Practices:  Regulation 61.8(3)(r) includes a requirement for permits to include 

conditions for best management practices to control or abate the discharge of pollutants when the 
practices are reasonably necessary to achieve effluent limitations and standards.  The Division has 
identified the common occurrence of failure to design and implement practices as necessary to 
ensure continuous compliance with the effluent limits.  The Part I.C.3 permit therefore includes a 
requirement that management practices be implemented in accordance with good engineering, 
hydrologic and pollution control practices.  The permit specifically identifies the need to ensure that 
control mechanisms are designed, implemented, and maintained with proper hydraulic and pollutant 
removal capacities.  This requirement would make it a violation for a structural pollutant removal 
control to be operated in such a way that is outside of its design tolerances intended to ensure 
compliance with the numeric effluent limits.  Examples would included failure to operate at the 
proper flow rate, maintain necessary capacity and holding time, apply proper rates and quantities of 
chemicals, and replace filters as necessary for proper function.  Failure to properly implement and 
maintain practices can result in variations in pollutant removal ability of controls such that 
exceedance of numeric effluent limits may not be identified by the intermittent sampling required by 
the permit and therefore the requirement to implement practices is necessary to ensure ongoing 
compliance with numeric effluent limits.  The specific requirement that remediation activity 
practices to be implemented in with good engineering, hydrologic and pollution control practices 
removal is intended to require consistent pollutant removal through proper operation of treatment 
controls.  

 
3. Remediation Activities Management Plan: Part I.C.4 of this iteration of the permit also includes a 

requirement to develop, document, and implement a Remediation Activities Management Plan 
(Plan).  The requirement for the Plan ensures that the practices implemented at the site are 
documented so that it is clear to the permittee, operator, and Division how the remediation practices 
at the site are to be implemented to maintain compliance with the permit.  The plan is also required 
to describe practices that will be implemented to meet additional conditions of the permit, and to 
enable effective compliance oversight of the permitted facility. 

 
4. Discharge Log:  Discharges authorized by this permit often occur irregularly.  This irregular nature 

can result in confusion for both the permittee and the Division in determining monitoring frequency 
and the application of both daily and averaged effluent limitations.  A discharge monitoring log is 
therefore required by Part I.C.5 of the permit to identify when discharges are occurring from 
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permitted outfalls.  This requirement applies to all dischargers but is intended to not result in a 
significant tracking and record keeping burden for those discharges that are on-going. 

 
5. Practices for Discharges in Exceedance of Applicable Water Quality Standards:  Pollutant 

concentrations in the influent for discharges authorized by this permit can change significantly over 
time.  These changes can be impossible to predict and therefore makes it likely that the permittee 
will not be able to notify the Division of the change in discharge as required by Part II.A.2 of the 
permit prior to the change occurring.  Without this notification and the ability to respond proactively, 
the Division does not have the ability to determine if the altered discharge is consistent with the 
conditions of the permit and whether or not the permit continues to ensure compliance with 
applicable control regulations, water quality standards, and the state and federal Act.   

 
 The previous iteration of this permit addressed this concern by not authorizing any pollutant not 

identified in the permit certification.  The Division has determined that this requirement is infeasible 
since it would result in a violation for pollutants that were present even when there is no potential for 
an exceedance of a water quality standard or when the permittee is unaware of the pollutants’ 
presence.  Therefore, Part I.C.7 of the permit includes requirements for the permittee to respond to 
changes in discharge only when the permittee becomes aware that pollutant concentrations in the 
discharge exceed any applicable water quality standards for the receiving water for a pollutant not 
subject to an effluent limitation in the permit certification.  The permit also provides additional 
conditions that would allow a discharge to continue in compliance with the permit if the permittee 
can prevent the exceedance at the outfall.  However, notification to the Division is required.  The 
occurrence of an exceedance of a water quality standard at the outfall for a pollutant without an 
effluent limitation will likely result in the Division requiring a new or revised permit application and 
shall follow the procedures specified in Sections 61.5 through 61.6, and 61.15 of the Colorado 
Discharge Permit System Regulations. 

 
C.   Monitoring 

 
1.  Effluent Monitoring – Effluent monitoring will be required as shown in the general permit.  The 

monitoring frequencies for some parameters deviate from the Baseline Monitoring Frequency, 
Sample Type, and Reduced Monitoring Frequency Policy (Monitoring Policy).  However, according 
to the Monitoring Policy, intermittent type discharges such as batch type discharges are not subject 
the Monitoring Policy.  Since discharges permitted under this general permit have the potential to be 
both continuous and of batch type, the Division established the monitoring frequencies based on the 
variability of the source water and type of activity resulting in the discharge to State waters.  
However, the monitoring frequencies are consistent with the previous iteration of the permit.  

 
   Monitoring locations will be authorized in the permit certification.  Facilities wanting to request a 

reduction in monitoring frequency must request so through the modification process.  The Division 
will evaluate if a reduction in monitoring frequency can be made in accordance with the Monitoring 
Policy.  Subsequently, upon permit renewal, facilities that have previously been granted a reduction 
in monitoring frequency will be re-evaluated against the criteria set forth in the Policy to determine 
if monitoring reductions can continue.   

 
2.  Influent Monitoring—Since the source water being discharged under this general permit has the 

high potential to change based on proximity to groundwater contaminant plumes and groundwater 
flow, quarterly influent monitoring is required.  The Division established the influent monitoring 
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frequency based on potential for variability of the source water and the type of activity producing the 
discharge.  

 
 

D.   Reporting 
 

1.   Discharge Monitoring Report – Facilities authorized under this general permit must submit 
Discharge Monitoring Reports (DMRs) on a monthly basis to the Division.   These reports should 
contain the required summarization of the test results for all parameters and monitoring frequencies 
shown in Part I.B of the permit.  See the permit, Part I.B, C, D and/or E for details on such 
submission. 

 
2. Special Reports – Special reports are required in the event of an upset, bypass, or other 

noncompliance.  Please refer to Part II.A. of the permit for reporting requirements.  Submittal of 
these reports to the US Environmental Protection Agency Region VIII is no longer required.  

 
E.  Spills 
 

 Spill requirements apply to materials spilled that result in their presence in the discharge authorized 
under this permit.  Spills that may cause pollution of state waters that are not discharged through an 
outfall authorized under this general permit are not within the scope of this general permit and are 
required to be reported in accordance with the Colorado Water Quality Control Act 25-8-601(2), since 
the Division views these actions as not authorized under the scope of a discharge permit.  Additional 
information regarding reporting of unauthorized spills is contained in the Divisions Guidance for 
Reporting Spills.   
 

F.  Compliance Schedules 
 

Compliance schedules are authorized to be included in certifications as needed.  The Division 
anticipates that a compliance schedule may be appropriate for implementation of the more restrictive 
Antidegradation limitations for example.  All information and written reports required by a compliance 
schedule should be directed to the Permits Section for final review unless otherwise stated. 

 
 

G.   Additional Terms and Conditions 
 

1.   Signatory and Certification Requirements – Signatory and certification requirements for reports and 
submittals are discussed in Part I.E.7. of the permit. 

 
 
 

Nicole Rolfe 
April 1, 2011 
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Public Health and Environment, Water Quality Control Commission, effective November 30, 2009.  
 

C. Colorado Discharge Permit System Regulations, Regulation No. 61, Colorado Department of Public 
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Environment, Water Quality Control Division, effective December 2002. 
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Environment, Water Quality Control Division, effective April 2002. 
 

J. Baseline Monitoring Frequency, Sample Type, and Reduced Monitoring Frequency Policy for Domestic 
and Industrial Wastewater Treatment Facilities, Water Quality Control Division Policy WQP-20, May 1, 
2007. 
 

K. Policy for Conducting Assessments for Implementation of Temperature Standards in Discharge Permits, 
Colorado Department Public Health and Environment, Water Quality Control Division Policy Number 
WQP-23, effective July 3, 2008. 
 

L. Policy for Implementation of the Narrative Standard for Toxicity in Discharge Permits Using Whole 
Effluent Toxicity (WET) Testing, Colorado Department of Public Health and Environment, Water 
Quality Control Division Policy Number  WPC Program Permits-1, effective September 30, 2010. 

 
 
 
VIII.   PUBLIC NOTICE COMMENTS 
 
The City and County of Denver (CCoD) provided the only written comments during the Public Notice Period. 
Summaries of these comments and the Division’s response are provided below. The full comments and supporting 
documents are contained in the permit file and available upon request from the Division’s Records Center.   
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Comment 1—Part I.B.3, Monitoring Frequencies and Sample Types for Influent Parameters 
The requirement that a permittee seeking relief from influent sampling substantiate that constituents are not present 
in influent at concentrations more than one half the underlying surface water standard seems unreasonable and 
excessive.  The text should clarify that this requirement applies only to constituents that are not already in the permit.   
 
 Response 1—Because the source of the discharge authorized under this general permit is highly variable 

due to changes in ground water flow from the pumping of ground water, the Division does not consider this 
requirement to be unreasonable or excessive.  Contrary, the Division feels this requirement is necessary in 
order to maintain compliance with Part I.C.6 of the permit.  The permit requires influent monitoring and 
reporting for parameters listed in Table B.3 (See Part III of the permit for each listed parameter) including 
those parameters with a numeric effluent limit in the permit (certification).   Monitoring of constituents in the 
influent with a numeric effluent limit in the permit (certification) is required to identify changes that could 
result in the necessity for revised treatment and to meet the intent of Part II.A.2 of the permit to identify any 
changes that could result in an altered discharge. 

 
 
Comment 2—Part I.B.3, Monitoring Frequencies and Sample Types for Influent Parameters  
The permit should include a provision allowing the permittee to demonstrate that constituents in influent that are not 
included in the permit will not result in an exceedance of a water quality standard in the receiving water.  The 
demonstration could be performed by evaluating the assimilative capacity of the receiving water, in-stream 
monitoring, or modeling.  The permittee could then petition the Division for relief from influent monitoring 
requirements. 
 
 Response 2—Consistent with Part. I.C.11 of the permit, all effluent limitations are assigned as end of pipe limits 

based on the Water Quality Standards.  An assessment to determine the assimilative capacities for the receiving 
stream for each pollutant of concern is not applicable to this permit.  Dischargers who want consideration of a 
mixing allowance or ambient stream conditions should apply for an individual permit. 

 
 
Comment 3—Part I.B.3, Monitoring Frequencies and Sample Types for Influent Parameters 
Section 3 is confusing.  Clarification is needed on influent monitoring frequency. 
 

Response 3—The Division reworded the footnotes to state that the influent must be monitored once per 
quarter and in accordance with Part I.B.3. of the permit. 

 
 
Comment 4—Part I.C.7, WET Testing-Outfall(s)  
We recommend adding a reference to the Fact Sheet for clarity regarding reasonable potential for WET. 
 
 Response 4—The Division has added a reference to the Fact Sheet which explains the reasonable potential 

for inclusion of WET testing as a permit requirement. 
 
 
Comment 5—Part I.C.7, WET Testing-Outfall(s), 4th paragraph 
WET tests are typically performed by an outside party, and there is the potential for control failure during tests. 
CCoD recommends adding the italicized text to the permit language:   
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If a test is considered invalid, the permittee is required to perform additional testing during the monitoring 
period to obtain a valid test result.  Unless demonstrated that the permittee took appropriate steps to acquire 
valid WET test results, failure to obtain a valid test result during the monitoring period shall result in a violation 
of the permit for failure to monitor.  
 
 Response 5 –The Division’s expectation is that permittees comply with the terms and conditions of the 

permit and exercise proper operation and maintenance which includes adequate laboratory controls 
and quality assurance procedures.  If for any reason a permittee is unable to comply with the WET 
testing requirements or is unable to obtain valid WET test results, the permittee shall provide the 
Division with the proper noncompliance notification demonstrating that they exercised due diligence 
and there were factors beyond their control that prevented them from obtaining valid WET test results.  
The suggested language was not be added to the permit.  

 
 
Comment 6—Part I.C.7.a.iii, Automatic Compliance Response 
The listed permit reference for the description of the Toxicity Identification Evaluation / Toxicity Reduction 
Evaluation (TIE /TRE) investigation does not seem correct. 
 
 Response 6—The Division corrected the reference to TIE/TRE in the permit.  
 
 
Comment 7—Part I.C.7.b, Chronic WET Testing 
Would it take an Individual Permit or just a modified General Permit to change the IWC from 100% to 
something that may be more appropriate for a given project?  If it can be demonstrated that the discharge is a 
small percentage of minimum instream flows (i.e., <5%), would this not justify a lower IWC percentage?   
 
 Response 7—As in previous iterations of this general permit, the IWC is set to 100%.  In order to change 

the IWC from 100% to a lower IWC percentage, a discharger would have to apply for an individual permit. 
Additional language was added to the permit stating that the permittee should apply for an individual 
permit for consideration of a lower IWC percentage.  

 
 
Comment 8—Part I.C.8, Chemical Additions 
The proposed revised permit states that no chemicals are to be added to the discharge unless the WQCD first 
grants permission.  Please define at which point in the treatment system that the water is considered ‘discharge’. 
 
 Response 8 –The Division reworded the language to clarify that the requirement addresses chemicals that 

have the potential to be present in the permitted discharge.   This would include, but is not limited to, 
chemical additions at any point in the treatment system. 

 
 
Comment 9—Part I.D, Definition of Terms 
Information contained in the definition of antidegradation limits appears to be a requirement for permittees to 
implement and not a definition.  CCoD suggests moving the text to a more suitable location in the permit and 
rewording the requirements so that they are clearer 
 
 Response 9—The Division removed the “Antidegradation limits” definition since the definition 

described the method for calculating the two year rolling average.  An “Antidegradation” definition 
was added.   
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Comment 10—Part I.E.3, Analytical and Sampling Methods for Monitoring 
The analytical sampling text on calculation of average concentrations does not appear to be consistent with the 
definitions of “seven day average” and “thirty day average” and should be modified to avoid confusion. 
 
 Response 10—The Division reworded the language within Part I.E.3 as it pertains to calculating average 

concentrations.  Text within the “Seven (7) day average” and “Thirty (30) day average” definitions 
pertaining to calculating the Seven (7) day and Thirty (30) day averages was removed and language 
referencing Part I.E.3 (Analytical and Sampling Methods for Monitoring and Reporting) was added.  

 
 
Comment 11—Part II.A.5, Other Notification Requirements 
The text notes that manufacturing, commercial, mining, and silvicultural dischargers must notify the Division 
when certain criteria are or are expected to be reached.  CCoD recommends removing the text as it does not 
appear to be relevant to this permit. 
 
 Response 11—Part II.A.5 is boiler plate language which exists in all CDPS industrial general permits.  

Since the language does not cause any conflict with the permit requirements, the language will not be 
removed. 

 
 
Comment 12—Will the changes in the new permit be implemented through permit revisions or will existing 
permits remain unchanged until the permit is renewed? 
 

Response 12—Existing permit certifications will remain unchanged until the permit becomes issued and 
effective.  All existing permittee’s wishing to continue permit coverage under the revised permit were 
required to have filed a permit renewal application.  Once the revised permit is issued, each existing 
permittee with a renewal application on file will be issued a new permit certification with an effective date 
set to that of the effective date of the revised general permit. Where a permit certification has new or more 
stringent limitations, where necessary and in accordance with Regulation 61, the facility will be given a 
schedule for compliance that will include specific deadlines for the facility to achieve compliance with the 
new or more stringent limitation(s) as soon as possible.   
 
 

Comment 13—What will be the agency’s response time to new permits and requested modifications? CCoD 
recommends that the current 30 day review time remain in place so as not to delay development projects or 
redevelopment of Brownfields sites and subsequently potentially affecting the economics of the projects. 
 
 Response 13—As stated in Part I.A.3 of the permit, the Division has changed the application deadline from 
30 days to 45 days before the anticipated date of discharge.  The longer review period is necessary for the 
Division to complete the certification issuance process.   
 
Comment 14—It seems that the proposed revised permit treats all sites the same as a water treatment facility 
regardless of size, including the need for a certified operator to run the treatment facility.  If that is WQ’s intent, 
that may not be appropriate for all types of discharges from remediation activities.  It is not clear how the 
proposed permit requirements can be practically, or cost effectively, implemented for smaller remediate 
projects.  CCoD recommends that CDPHE WQCD propose and implement a subset of the permit requirements 
for smaller projects. 
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 Response 14—It is the Division’s intent to treat all sites (regardless of size) the same that are discharging 

treated or remediated ground water, alluvial water, stormwater, and /or surface water.  The nature of a 
general permit is to regulate a category of discharge and is not based on the quantity of discharge or size of 
the project.  According to Regulation 61,Colorado Discharge Permit System Regulations, the general 
permit shall be written to regulate a category of point sources if the sources all a) involve the same or 
substantially similar types of operations; b) discharge the same types of wastes; c) require the same effluent 
limitations or operating conditions; d) require the same or similar monitoring; and e) in the opinion of the 
Director, are more appropriately controlled under a general permit than under individual permits.  

 
Nicole Rolfe 

July 26, 2011 
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I. TYPE OF PERMIT   Modification #1 (Minor Modification) to the Remediation Activities Discharging to  
    Surface Water Master General Permit 
 
II. GENERAL PERMIT INFORMATION 
 

A. Activities Covered:   Discharges from remediation activities to surface waters of the state.  
 

B. Fee Category:    Oil and Gas Cleanup , Category 7, Subcategory 8 
  Annual Fee:    $1,840 per year 
  Amendment Fee:   $0.00 

  
III. PURPOSE OF MODIFICATION 

 
Upon certification reissuance, the Division discovered: 
 

1. The Acute Whole Effluent Toxicity (WET) parameter citations and limitations within the Numeric Effluent 
Limitations and Monitoring Requirements Tables B.1 and B.2 were incorrect and inconsistent with the narrative 
language in the permit.  Table B.1 and Table B.2 listed the parameter for Acute WET as Pimephales lethality and 
Ceriodaphnia lethality.  Both with Daily Maximum limitations of Report LC50.  Since Acute testing requires a 48 
hour WET test using Ceriodaphnia and an acute 96-hour WET test using Pimephales, the correct Acute WET 
parameter citation should state LC50 Statre 96Hr Acute using  Pimephales  and LC50 statre 48Hr Acute using 
Ceriodaphnia.  The limitations for both should be LC50>100% as a Daily Minimum rather than Report LC50.  
Existing language in Part I.C.7 of the permit, WET Testing-Outfalls, accurately describes the Acute WET Testing 
requirements. 
 

2. The Chronic WET parameter citations and limitations within the Numeric Effluent Limitations and Monitoring 
Requirements Tables B.1 and B.2 were incorrect and inconsistent with the narrative language in the permit.  
Table B.1 and Table B.2 listed the parameter for Chronic WET as Pimephales lethality and toxicity and 
Ceriodaphnia lethality and toxicity. Both with Daily Maximum limitations of Report Stat Diff and IC25.  Since 
Chronic testing must be conducted using a static 7-day test on both Ceriodaphnia and Pimephales, the correct 
Chronic WET parameter citation should state Static Renewal 7 Day Chronic using Pimephales and Static 
Renewal 7 Day Chronic using Ceriodaphnia.  The Daily Minimum limitations for both should be NOEC or IC25 
>100%  rather than Report Stat Diff and IC25.  Existing language in Part I.C.7 of the permit, WET Testing-
Outfalls, accurately describes the Chronic WET Testing requirements. 
 

IV.   CHANGES MADE AS A RESULT OF THE AMENDMENT 
 
The Division made the necessary modification to the Numeric Effluent Limitations and Monitoring Requirements Tables 
B.1 and B.2 of permit to correct the WET parameter citations and limitations.         
                
                   Nicole Rolfe 
                   September 1, 2011 
 
AMENDED: September 1, 2011            EFFECTIVE: October 1, 2011              EXPIRATION: SEPTEMBER 30, 2016 
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I.    TYPE OF PERMIT     
 
Master General, NPDES, Surface Water, Fifth Renewal, Statewide  
 
II.  SCOPE OF THE GENERAL PERMIT  

 
A.   SIC Code: 1799   Special Trade Contractors, Not Elsewhere Classified  
         1629   Heavy Construction, Not Elsewhere Classified 
 
 
B.   Major Changes from Last Renewal: 
 
The current general permit, which expired on October 31, 2010 and has been administratively extended by 
the Water Quality Control Division (Division), provides coverage for 25 Facilities with Remediation 
Activities.  This renewed general permit is needed to continue to provide coverage for these established 
dischargers and for new groundwater remediation facilities that are operating throughout Colorado.  Major 
changes from last renewal include the following:  
 Inclusion of requirements to develop, document, and implement a Remediation Discharge Activities 

Management Plan in accordance with good engineering, hydrologic and pollution control practices to 
ensure compliance with effluent limitations and other permit conditions.   

 Inclusion of a provision that requires dischargers to contain the initial effluent until analyses have 
confirmed that all numeric effluent limitations have been met.  The Division has been including this 
condition in certifications under the current permit 

 Quarterly influent screen for Base, Neutral, Acids, Volatile Organic Compounds, and Metals to detect 
changes in discharge 

 Inclusion of practices required for discharges in exceedance of water quality standards 
 Limitations on coverage to exclude discharges to groundwater or to outstanding waters 

 
ISSUED:  AUGUST 3, 2011     EFFECTIVE:   OCTOBER 1, 2011     EXPIRATION:  SEPTEMBER  30,  2016      
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C.  Facilities Covered:  

 
This general permit is to authorize discharges from Remediation Activities to surface waters of the State in 
Colorado.  Only facilities with activities that meet the definition of Remediation Activities are eligible for 
coverage under the general permit.   
 
Table II-1 lists the 25 entities currently covered under the administratively extended Groundwater 
Remediation General Permit.  The Division has received renewal applications for these 25 facilities.  
 
Table II-1—Inventory of Facilities with Certifications under the Current General Permit 
Certification  Facility Discharge Flow Rate Receiving Stream(s) 
COG315025 Municipal Service Center 001A-16.4 GPM Little Dry Creek, within 

segment 16c Upper South 
Platte River Sub-basin 

COG315144 Blanton Mountain Mart 001A-30 GPM Tributary to Illinois River, 
within segment 4 of the North 
Platte River Sub-basin 

COG315146 Hamilton Sundstrand Facility 
 

001A-145 GPM 
002A-6.6 GPM 

Little Dry Creek and Kalcevic 
Gulch, both within segment  
16b of the Clear Creek Sub-
basin 

COG315147 Olde's Texaco Service Facility 
 

001A-10 GPM Tributary to Bear Creek, 
within Segment 1a of the Bear 
Creek Sub-basin 

COG315157 RTD Tunnel 16 Groundwater 
Treatment Facility 

003A-350 GPM South Platte River, within 
Segment 14 of the Upper 
South Platte River Sub-basin 

COG315161 Dietrich Standard Corporation 
 

001A-40 GPM Tributary to Dry Creek, 
within Segment 6 of the St. 
Vrain Sub-basin 

COG315165 12000 W Cedar Dr Lot 001A-30 GPM Lakewood Gulch, Segment 
16c of the Upper South Platte 
River Sub-basin 

COG315169 CDOT Materials Testing Lab 001A-1.5 GPM Cherry Creek, Segment 03 of 
the Cherry Creek Sub-basin 

COG315176 Raytheon Boulder Facility 
 

001A-12 GPM 
002A-36 GPM 

Both to tributaries to Dry 
Creek, within Segment 6 of 
the St. Vrain Sub-basin 

COG315179 A and W Loveland Quick Trip 
Lust 
 

001A-30 GPM Big Barnes Ditch, within 
Segment 6 of the Big 
Thompson River Sub-basin 

COG315180 Broderick Wood Prod Superfund 
 
 

001A-67 GPM 
001B-67 GPM 
002A-80 GPM 

Clear Creek, within Segment 
15 of the Clear Creek Sub-
basin 

COG315182 BP Service Station 12001 
 

001A-10 GPM Clear Creek, within Segment 
15 of the Clear Creek Sub-
basin 

COG315183 Former Redfield site 001A-40 GPM Unnamed ditch tributary to 
Goldsmith Gulch, within 
Segment 4 of the Cherry 
Creek Sub-basin 

COG315197 400 E 104 Ave Lot 
 

001A-5 GPM Grange Hall Creek-tributary 
to the South Platte River, 
within Segment 16c of the 
Upper South Platte River Sub-
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basin 

COG315198 Wadsworth 66 Service Station 
 

001A-5 GPM Sanderson Gulch-tributary to 
the South Platte River, within 
Segment 16c of Upper South 
Platte River Sub-basin 

COG315210 Pecos Street Grade Separation 
 

001A- 450 GPM  
002A-450 GPM 

Karen’s Pond, tributary to 
Clear Creek, and directly to 
Clear Creek, both within 
Segment 15. 
 

COG315211 Residence at 29 St Lot 4 001A-30 GPM Boulder Creek, Segment 02b 
of the Boulder Creek Sub-
basin, South Platte River 
Basin 

COG315215 Mesa to Skylake Pipeline Project 
 

SW 001A-200 GPM 
(Mobile to surface water) 
GW 001A-200 GPM 
(Mobile to Groundwater) 

First Creek, Second Creek and 
the South Platte River, within 
segments 15, 16c, and 16d of 
the Upper South Platte River 
Sub-basin and Groundwater 

COG315216 W Main Pipeline Integrity Mgmt 
Program 

200 GPM 
(Mobile) 

Big Thompson River, within 
segment 04a of the Big 
Thompson River Sub-basin 
and to Groundwater 

COG315217 Kenwood Outfall 001A-100 GPM South Platte River, Segment 
15 of the Upper South Platte 
River Sub-basin 

COG315219 Dahlia Ponds 001A-2,000--4,000 GPM South Platte River, Segment 
15 of the Upper South Platte 
River Sub-basin 

COG315224 I-25 and Alameda Ave Project 001A-350 GPM 
002A-1,500 GPM 

South Platte River, Segment 
14 of the Upper South Platte 
River Sub-basin 

COG315225 Denver Union Station 001A-1,000 GPM South Platte River, Segment 
14 of the Upper South Platte 
River Sub-basin 

COG315226 South Platte River - Lower 
Lakewood Gulch 

001A-120 GPM South Platte River, Segment 
14 of the Upper South Platte 
River Sub-basin 

 

  
D.   Limitations on Coverage:   

 
The Division included a limitation of coverage related to having representative data of the contaminated 
source water in order to characterize the waste stream and to identify all parameters which will require 
monitoring and/or numeric effluent limitations.   
 
There are some discharges from Remediation Activities that cannot be covered under this general permit 
and must apply for coverage under another general permit or under an individual permit. These exclusions 
include discharges from Remediation Activities that: 
 include other wastewaters (i.e., domestic wastewaters), 
 are land applied or otherwise released to groundwater, or 
 are to receiving waters designated as ―outstanding waters‖ 
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Discharges that include other wastewaters such as domestic wastewaters are excluded on the basis that there 
may be additional pollutants of concern and other discharge characteristics that were not evaluated in the 
development of this general permit.  
 
Land application or other discharges to groundwater are excluded from this permit. There are two current 
facilities with certifications authorizing discharges to groundwater.  The Division will work directly with 
these two facilities to determine the best permitting approach for these discharges.   
 
The Division requires that discharges to outstanding waters be authorized only by an individual permit, 
since a site specific evaluation is needed to meet the antidegradation requirements of Regulation 31.   
 
E.  Application Requirements: 
 
Remediation facilities can apply for coverage under this general permit upon the issuance and effective date 
of the permit by submitting a complete and accurate application at least 45 days prior to the anticipated 
discharge.  Following review of the application, the Division may request additional information.   Upon 
receipt of the additional information, the Division shall have additional time to issue or deny the 
authorization to discharge.   
 
Existing facilities with certifications under the administratively extended Groundwater Remediation General 
Permit (COG-315000) that have submitted renewal applications and qualify for coverage under the new 
general permit will automatically be transferred.  Coverage will be transferred to the new general permit 
without a lapse of coverage (i.e. discharging without a permit) and without loss of fee payments. 
 
The CDPS general permit for Construction Dewatering activities (COG-070000) authorizes discharges from 
similar activities as this general permit, but for which Remediation Activities are not conducted.   As part of 
the Division‘s review of an application for coverage under COG-070000, or based on the availability of new 
information for facilities with existing coverage, the Division will assess the potential for various sources of 
contamination to be present in the discharge.  Water quality based effluent limits may be required based on 
a Reasonable Potential Analysis (see Part VI.A.2.g) due to the presence of contaminants in the source water.  
Coverage under COG-070000 will not be authorized by the Division if remediation activities will be 
conducted for the discharge based on these water quality based effluent limits.  If the applicant wishes to 
obtain coverage under the Remediation Activities general permit for the discharge, the following 
information must be submitted to the Division:  
 a statement requesting that the information received in the Construction Dewatering application be 

applied towards the Remediation Activities Permit application, 
 source water characterization data, and  
 a description of the treatment utilized in order to meet limitations 
 additional information as requested by the Division  

 
All information must be submitted by the permit applicant legal contact and signed in accordance with Part 
I.E.7 of the permit. 
 
 

III.  RECEIVING STREAM  
 

The Division has identified the stream segments to which the facilities with current certifications under the 
general permit discharge.  The Division expects to continue coverage for these facilities under this general 
permit since the stream standards and designations are consistent with the limitations on coverage in the general 
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permit (i.e. none of the segments are designated as outstanding waters).  The Division will also evaluate 
discharges to stream segments with established TMDLs, discharges to 303(d) listed waters, and other receiving 
water information as appropriate.   
 
IV.  SECTOR DESCRIPTION 
 

A. Industry Description 
 

Facilities with Remediation Activities in Colorado can be described as facilities engaged in Remediation 
Activities of groundwater, alluvial water, stormwater, and/or surface water (the source water) that will be 
discharged to surface waters and that is: 
  
 Contaminated from specific industrial sources to include former dry cleaners, gasoline stations, 

industrial manufacturing facilities, etc.   
 

 Contaminated from an unknown sources.   
 

 Contaminated with naturally occurring constituents at concentrations that trigger water quality based 
effluent limits for discharges to surface water based on a Reasonable Potential Analysis (see Part 
VI.A.2.g).  
 
 

B. Chemical Usage  
 

Facilities potentially use a variety of chemicals during the treatment process for discharges from 
Remediation Activities.  For this general permit the Division has required applicants to submit a list of 
proposed chemicals, including dosage rates, used in the treatment process.  Additionally, a MSDS for each 
chemical proposed for use must be provided so that the Division can determine the appropriate effluent 
limitations and conditions to include in the certification.  Additional sampling and monitoring requirements 
may be imposed based on the chemicals used.   
 
The permittee shall notify the Division of any change in chemical usage associated with the permitted 
discharge in accordance with Part II.A.2 of the Permit.    

 
V. COMPLIANCE HISTORY 
 
The Division reviewed DMR data for the 25 facilities covered under this general permit.  Some facilities 
received compliance advisories for failure to submit DMRs.  A few facilities have continual numeric effluent 
limitation violations.  The Division will evaluate whether these facilities will have to modify their treatment and 
contain their effluent until the modified treatment has confirmed that the effluent limitations have been met. 
Coverage under this renewed general permit may not be certified for a current permittee if compliance 
information from the previous permit term indicates that effluent limits in accordance with the permit do not 
ensure compliance with applicable water quality standards, control regulations, and the State and federal acts.   
 
DMR review indicated that there were exceedances for various parameters including: Manganese, Iron, 1,4 
Dioxane, Oil and Grease, MTBE, pH, Vinyl Chloride, 1,1,2,2-Tetrachloroethane, Chloroform, 1,2-
Dichloroethane, Methylene Chloride, Carbon tetrachloride, Bromodichloromethane, 1,2-Dichloropropane, N-
Nitrosodi-N-propylamine, Whole Effluent Toxicity Testing, Methyl tert-butyl ether, and Total Suspended 
Solids.    
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The Division had determined that a root cause for the high rate of exceedances of effluent limits in certifications 
under the previous permit was the implementation of treatment systems inadequate to remove pollutants as 
necessary to comply with those effluent limits.  The Division has determined that for facilities covered under 
this permit, relying only on design calculation to determine if a facility will be capable of complying with 
effluent limits is inadequate to ensure compliance with applicable water quality standards, control regulations, 
and the State and federal acts.  This iteration of the permit therefore requires containment of an initial batch of 
effluent until analyses have confirmed that all numeric effluent limitations have been met.   
 
VI.  TERMS AND CONDITIONS OF THE PERMIT 
 

A.  Discussion of Numeric Effluent Limitations 
 

1.  Technology Based Limitations 
 

a.   Federal Effluent Limitation Guidelines – There are no Federal Effluent Limitation Guidelines for 
this category of discharge.  

 
b.   Regulation 62: Regulations for Effluent Limitations – These Regulations include effluent 

limitations that apply to all discharges of wastewater to State waters.  These regulations are 
applicable to the discharge from the Remediation Activities. 

 
i.   Total Suspended Solids - The Division‘s current permit includes numeric technology-

based limits for TSS based on Regulation 62.  The Division has retained those more 
stringent requirements in this renewal permit for all dischargers as required by the anti-
backsliding provision in CWA § 402(o).  These limitations are the same as those 
contained in the previous permit and are imposed upon the effective date of this permit. 

 
ii.   Oil and Grease – The oil and grease limitations from the Regulations for Effluent 

Limitations are applied as they are the most stringent limitations.  These limitations are 
the same as those contained in the previous permit and are imposed upon the effective 
date of this permit. 

 
iii.  pH - The pH limitation specified in the Regulations for Effluent Limitations is not the 

most stringent and thus is not used. 
 

  2.    Water Quality Regulations, Policies, and Guidance Documents 
 
a.   Antidegradation – As stated in The Basic Standards and Methodologies for Surface Water, 

Section 31.8, an antidegradation (AD) analysis is required for all discharges to waters designated 
―reviewable‖, except in cases where the regulated activity will result in only temporary or short 
term changes in water quality.  Therefore, short-term and intermittent discharges will be 
considered a temporary impact and exempted from the AD review. 

 
      Under this general permit, long-term, continuous discharges to waters designated ―reviewable‖ 

will get 15% of the water quality standard.  This AD standard will be identified as a site specific 
limitation in the certification.  If the permittee requests consideration of dilution, ambient water 
quality, or an AD alternatives analyis, then the permit applicant will need to appy for an 
individual permit.  
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b.  Determination of Total Maximum Daily Loads (TMDLs) – Upon reissuance of the renewal 
certifications under this revised general permit, the Division will assess whether or not any 
permitted facility discharges to segments for which a TMDL has been completed.  The Division 
has included a provision in the general permit that authorizes the inclusion of additional effluent 
limits and other terms and conditions in a certification for discharges to segments for which a 
TMDL has been completed. The determination whether compliance with numeric effluent 
limitations will be required will be made on a case by case basis. 

 
c.   Determination of Discharges to 303(d) Listed Waters—Upon reissuance of the renewal 

certifications under this revised general permit, the Division will assess whether or not any 
permitted facility discharges to segments on the 303(d) list of impaired waters.  The Division has 
included a provision in the general permit that authorizes the inclusion of additional effluent 
limits and other terms and conditions in a certification for discharges to segments that are on the 
303(d) list of impaired waters.  

  
d.   Colorado Mixing Zone Regulations –For this general permit, mixing zone regulations will not 

apply for discharges from Remediation Activities as all limitations are assigned as end of pipe 
limits based on the Water Quality Standards and Technology Based Limitations.  The rationale 
for not applying mixing zone regulations is due to Division resource limitations and the time 
required to conduct a thorough analysis of the receiving stream and its‘ assimilative capacity.  In 
addition, this level of analysis is more appropriate for the individual permit process in order to 
include public notice and comment opportunities.  Not applying the mixing zone regulations is 
consistent with the previous iteration of the permit.   

 
e.   Total Phosphorus – As noted in the general permit, the Division will implement effluent 

limitations and monitoring conditions in the certification in accordance with the Phosphorus 
Control Regulations (Regulations, 71, 72, 73, and 74).   

 
f.   Flow—Flow limitations will be based on the capacity of the treatment system(s).   

 
g.   Reasonable Potential Analysis –An analysis must be performed to determine whether to include 

WQBELs in the permit.  This reasonable potential (RP) analysis is based on the Determination of 
the Requirement to Include Water Quality Standards-Based Limits in CDPS Permits Based on 
Reasonable Potential, dated December, 2002.  This guidance document utilizes both quantitative 
and qualitative approaches to establish RP depending on the amount of available data.   

 
3.  Pollutants Limited by Water Quality Standards  

 
a.   pH – pH was determined to be a potential pollutant of concern for discharges from Remediation 

Activities based on the frequent occurrence in groundwater contaminated by a variety of 
potential contaminants of pH levels that do not meet surface water standards  and the variety of 
chemicals used in the treatment process that can result in further modification of pH levels.   

 
 This parameter is limited by the water quality standards of 6.5-9.0 s.u., as this range is more 

stringent than the range specified under the Regulations for Effluent Limitations.  This limitation 
is the same as that contained in the previous permit and is imposed effective immediately. 
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b.  Temperature—Temperature was evaluated to determine whether or not it was considered a 
potential pollutant of concern.  The Division decided not to include monitoring for temperature 
on a permit-wide basis as facilities generally do not add heat during their processes.  However, a 
case-by-case determination will be made as whether to include monitoring for temperature for 
facilities that containerize the effluent for extended periods of time causing the potential for 
temperature to be a pollutant of concern.   

 
c.   Metals—A case-by-case determination will be made as to whether or not metals are potential 

pollutants of concern that must be limited and/or monitored to protect the classified uses 
assigned to the receiving water.  The case-by-case determination will be made based on the 
source water for the remedial activity discharge, chemicals used in the remedial process, 
concentrations of naturally occurring metals, the potential for the characterization of the source 
water to change due to locations of contaminant plumes, and data supplied with the permit 
application used to characterize the potential source water. 

 
  The limitations for metals are based upon the water quality standards and will come directly 

from the basin regulations (Regulations 32-38) and the Basic Standards and Methodologies for 
Surface Water (Regulation 31).  Standards for metals in the basin regulations that are shown as 
Table Value Standards (TVS) must be derived from equations that depend on the receiving 
stream hardness or species of fish present.  These equations can be found in the basin regulations 
(Regulations 32-38).   

 
d.  Volatile Organic Compounds (VOCs) and Semi-Volatile Organic Compounds (SVOCs)—A 

case-by-case determination will be made as to whether or not VOCs and/or SVOCs are potential 
pollutants of concern that must be limited and/or monitored to protect the classified uses 
assigned to the receiving water.  The case-by-case determination will be made based on the 
source water for the remedial activity discharge, chemicals used in the remedial process, the 
potential for the characterization of the source water to change due to locations of contaminant 
plumes,  and data supplied with the permit application used to characterize the potential source 
water.   

 
  The limitations for VOCs and SVOCs are based upon the water quality standards that come 

directly from the Basic Standards and Methodologies for Surface Water (Regulation 31).  The 
numeric effluent limitations implemented are dependent on the beneficial use of the receiving 
stream.   

 
 

4.   Whole Effluent Toxicity (WET) Testing  
 

a. Purpose of WET Testing – The Water Quality Control Division has established the use of WET 
testing as a method for identifying and controlling toxic discharges from wastewater treatment 
facilities.  WET testing is being utilized as a means to ensure that there are no discharges of 
pollutants "in amounts, concentrations or combinations which are harmful to the beneficial uses 
or toxic to humans, animals, plants, or aquatic life" as required by Section 31.11 (1) of the Basic 
Standards and Methodologies for Surface Waters. 
 

b. Reasonable Potential (RP) for Including WET Testing in Certifications—A case-by-case 
determination will be made as to whether or not WET testing will be required based on 
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reasonable potential for the effluent to be toxic to aquatic life.  The case-by-case determination 
will be made based on the following criteria: 

 
i.   Expected pollutants in the discharge—Facilities that have limited number of toxic 

pollutants that are adequately controlled through chemical specific effluent limits will 
have a lower RP.  Facilities that have toxic pollutants for which there are no numeric 
water quality standards, or have a higher number of toxic pollutants and therefore an 
increased potential for synergistic effects, will have higher potential for RP. 

 
   ii.  Variability of the discharge, in regards to WET test data or other toxic pollutants—

Facilities that have a higher level of variability in WET testing results or other toxic 
pollutants will have a higher potential for RP. 

 
iii. Chemical Usage—Facilities that use chemicals in the treatment process at dosages that                  

are toxic to aquatic life will have a higher potential for RP.  
 

c.    Acute VS Chronic WET Requirements—This general permit is not implementing the mixing 
zone regulations as described in Part VI.A.2.d ,therefore the low flow is considered zero and the 
end of pipe limitations apply.  In accordance with the Division‘s, Implementation of the 
Narrative Standard for Toxicity in Discharge Permits Using Whole Effluent Toxicity (WET) 
Testing policy (WET Policy), when end of pipe limitations apply, chronic WET requirements 
will normally be implemented.  However, as documented in the WET Policy, where the 
discharge is intermittent, as defined in the permit, acute WET testing may be substituted for 
chronic WET testing.  The basis for this is that the aquatic life would not have chronic exposure 
to the effluent.  
 

d. Acute WET Monitoring –Monitoring for WET is being required using Ceriodaphnia dubia and 
fathead minnows.  The permittee shall report the LC50 for each test.   

 
e. Chronic WET Monitoring –Monitoring for WET chronic toxicity will be required using 

Ceriodaphnia sp. and fathead minnows.  The results of the testing are to be reported on Division 
approved forms.  The permittee will be required to conduct two types of statistical derivations on 
the data, one looking for any statistically significant difference in toxicity between the control 
and the effluent concentrations and the second identifying the IC25, should one exist.  Both sets 
of calculations will look at the full range of toxicity (lethality, growth and reproduction).   

 
5.   Salinity Regulations – In compliance with the Colorado River Salinity Standards and the Colorado 

Discharge Permit System Regulations, for discharges to the Colorado River Basin, the permittee 
shall monitor for total dissolved solids on a Monthly basis.   

 
 

B. Terms and Conditions Necessary to Assure Compliance  
 
Regulation 61.8(3)(f) includes a requirement for permits to include such terms and conditions as the 
Division determines to be necessary to ensure compliance with applicable control regulations, water 
quality standards, and the state and federal Act.  The Division has determined that the following 
conditions are necessary for discharges authorized by this permit.   
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1. Containing Discharge to Ensure Numeric Effluent Limits Can Be Met:  Due to the history of non-
compliance with effluent limitations and the variability of the source water being treated, Part I.C.2 
of this iteration of the permit requires containment of the initial batch of the effluent until analyses 
have confirmed that all numeric effluent limitations have been met.   If the initial sample exceeds 
any limitations, additional treatment shall be completed prior to discharge to ensure compliance with 
the limitations.  An additional sample must be collected, post-treatment, to confirm compliance with 
the limitations.  Additional sampling and treatment shall be repeated, and all water shall be collected 
and retained, until monitoring results for the treated effluent verify compliance with the numeric 
effluent limitations identified in the permit certification.  

 
This provision may be waived for existing permittees on a case-by-case basis if the discharger has 
been able to demonstrate consistent compliance with the permit numeric effluent limitations.  Prior 
to issuing renewal permits for existing permittees, the Division will review facility DMR data to 
verify whether or not the facility has demonstrated compliance with the permit numeric effluent 
limits.  The permit certification will specifically state if this provision has been waived.  

 
2. Remediation Activity Practices:  Regulation 61.8(3)(r) includes a requirement for permits to include 

conditions for best management practices to control or abate the discharge of pollutants when the 
practices are reasonably necessary to achieve effluent limitations and standards.  The Division has 
identified the common occurrence of failure to design and implement practices as necessary to 
ensure continuous compliance with the effluent limits.  The Part I.C.3 permit therefore includes a 
requirement that management practices be implemented in accordance with good engineering, 
hydrologic and pollution control practices.  The permit specifically identifies the need to ensure that 
control mechanisms are designed, implemented, and maintained with proper hydraulic and pollutant 
removal capacities.  This requirement would make it a violation for a structural pollutant removal 
control to be operated in such a way that is outside of its design tolerances intended to ensure 
compliance with the numeric effluent limits.  Examples would included failure to operate at the 
proper flow rate, maintain necessary capacity and holding time, apply proper rates and quantities of 
chemicals, and replace filters as necessary for proper function.  Failure to properly implement and 
maintain practices can result in variations in pollutant removal ability of controls such that 
exceedance of numeric effluent limits may not be identified by the intermittent sampling required by 
the permit and therefore the requirement to implement practices is necessary to ensure ongoing 
compliance with numeric effluent limits.  The specific requirement that remediation activity 
practices to be implemented in with good engineering, hydrologic and pollution control practices 
removal is intended to require consistent pollutant removal through proper operation of treatment 
controls.  

 
3. Remediation Activities Management Plan: Part I.C.4 of this iteration of the permit also includes a 

requirement to develop, document, and implement a Remediation Activities Management Plan 
(Plan).  The requirement for the Plan ensures that the practices implemented at the site are 
documented so that it is clear to the permittee, operator, and Division how the remediation practices 
at the site are to be implemented to maintain compliance with the permit.  The plan is also required 
to describe practices that will be implemented to meet additional conditions of the permit, and to 
enable effective compliance oversight of the permitted facility. 

 
4. Discharge Log:  Discharges authorized by this permit often occur irregularly.  This irregular nature 

can result in confusion for both the permittee and the Division in determining monitoring frequency 
and the application of both daily and averaged effluent limitations.  A discharge monitoring log is 
therefore required by Part I.C.5 of the permit to identify when discharges are occurring from 
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permitted outfalls.  This requirement applies to all dischargers but is intended to not result in a 
significant tracking and record keeping burden for those discharges that are on-going. 

 
5. Practices for Discharges in Exceedance of Applicable Water Quality Standards:  Pollutant 

concentrations in the influent for discharges authorized by this permit can change significantly over 
time.  These changes can be impossible to predict and therefore makes it likely that the permittee 
will not be able to notify the Division of the change in discharge as required by Part II.A.2 of the 
permit prior to the change occurring.  Without this notification and the ability to respond proactively, 
the Division does not have the ability to determine if the altered discharge is consistent with the 
conditions of the permit and whether or not the permit continues to ensure compliance with 
applicable control regulations, water quality standards, and the state and federal Act.   

 
 The previous iteration of this permit addressed this concern by not authorizing any pollutant not 

identified in the permit certification.  The Division has determined that this requirement is infeasible 
since it would result in a violation for pollutants that were present even when there is no potential for 
an exceedance of a water quality standard or when the permittee is unaware of the pollutants‘ 
presence.  Therefore, Part I.C.7 of the permit includes requirements for the permittee to respond to 
changes in discharge only when the permittee becomes aware that pollutant concentrations in the 
discharge exceed any applicable water quality standards for the receiving water for a pollutant not 
subject to an effluent limitation in the permit certification.  The permit also provides additional 
conditions that would allow a discharge to continue in compliance with the permit if the permittee 
can prevent the exceedance at the outfall.  However, notification to the Division is required.  The 
occurrence of an exceedance of a water quality standard at the outfall for a pollutant without an 
effluent limitation will likely result in the Division requiring a new or revised permit application and 
shall follow the procedures specified in Sections 61.5 through 61.6, and 61.15 of the Colorado 
Discharge Permit System Regulations. 

 
C.   Monitoring 

 
1.  Effluent Monitoring – Effluent monitoring will be required as shown in the general permit.  The 

monitoring frequencies for some parameters deviate from the Baseline Monitoring Frequency, 
Sample Type, and Reduced Monitoring Frequency Policy (Monitoring Policy).  However, according 
to the Monitoring Policy, intermittent type discharges such as batch type discharges are not subject 
the Monitoring Policy.  Since discharges permitted under this general permit have the potential to be 
both continuous and of batch type, the Division established the monitoring frequencies based on the 
variability of the source water and type of activity resulting in the discharge to State waters.  
However, the monitoring frequencies are consistent with the previous iteration of the permit.  

 
   Monitoring locations will be authorized in the permit certification.  Facilities wanting to request a 

reduction in monitoring frequency must request so through the modification process.  The Division 
will evaluate if a reduction in monitoring frequency can be made in accordance with the Monitoring 
Policy.  Subsequently, upon permit renewal, facilities that have previously been granted a reduction 
in monitoring frequency will be re-evaluated against the criteria set forth in the Policy to determine 
if monitoring reductions can continue.   

 
2.  Influent Monitoring—Since the source water being discharged under this general permit has the 

high potential to change based on proximity to groundwater contaminant plumes and groundwater 
flow, quarterly influent monitoring is required.  The Division established the influent monitoring 
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frequency based on potential for variability of the source water and the type of activity producing the 
discharge.  

 
 

D.   Reporting 
 

1.   Discharge Monitoring Report – Facilities authorized under this general permit must submit 
Discharge Monitoring Reports (DMRs) on a monthly basis to the Division.   These reports should 
contain the required summarization of the test results for all parameters and monitoring frequencies 
shown in Part I.B of the permit.  See the permit, Part I.B, C, D and/or E for details on such 
submission. 

 
2. Special Reports – Special reports are required in the event of an upset, bypass, or other 

noncompliance.  Please refer to Part II.A. of the permit for reporting requirements.  Submittal of 
these reports to the US Environmental Protection Agency Region VIII is no longer required.  

 
E.  Spills 
 

 Spill requirements apply to materials spilled that result in their presence in the discharge authorized 
under this permit.  Spills that may cause pollution of state waters that are not discharged through an 
outfall authorized under this general permit are not within the scope of this general permit and are 
required to be reported in accordance with the Colorado Water Quality Control Act 25-8-601(2), since 
the Division views these actions as not authorized under the scope of a discharge permit.  Additional 
information regarding reporting of unauthorized spills is contained in the Divisions Guidance for 
Reporting Spills.   
 

F.  Compliance Schedules 
 

Compliance schedules are authorized to be included in certifications as needed.  The Division 
anticipates that a compliance schedule may be appropriate for implementation of the more restrictive 
Antidegradation limitations for example.  All information and written reports required by a compliance 
schedule should be directed to the Permits Section for final review unless otherwise stated. 

 
 

G.   Additional Terms and Conditions 
 

1.   Signatory and Certification Requirements – Signatory and certification requirements for reports and 
submittals are discussed in Part I.E.7. of the permit. 

 
 
 

Nicole Rolfe 
April 1, 2011 
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Environment, Water Quality Control Division, effective December 2002. 

 
I. The Colorado Mixing Zone Implementation Guidance, Colorado Department of Public Health and 

Environment, Water Quality Control Division, effective April 2002. 
 

J. Baseline Monitoring Frequency, Sample Type, and Reduced Monitoring Frequency Policy for Domestic 
and Industrial Wastewater Treatment Facilities, Water Quality Control Division Policy WQP-20, May 1, 
2007. 
 

K. Policy for Conducting Assessments for Implementation of Temperature Standards in Discharge Permits, 
Colorado Department Public Health and Environment, Water Quality Control Division Policy Number 
WQP-23, effective July 3, 2008. 
 

L. Policy for Implementation of the Narrative Standard for Toxicity in Discharge Permits Using Whole 
Effluent Toxicity (WET) Testing, Colorado Department of Public Health and Environment, Water 
Quality Control Division Policy Number  WPC Program Permits-1, effective September 30, 2010. 

 
 
 
VIII.   PUBLIC NOTICE COMMENTS 
 
The City and County of Denver (CCoD) provided the only written comments during the Public Notice Period. 
Summaries of these comments and the Division‘s response are provided below. The full comments and supporting 
documents are contained in the permit file and available upon request from the Division‘s Records Center.   
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Comment 1—Part I.B.3, Monitoring Frequencies and Sample Types for Influent Parameters 
The requirement that a permittee seeking relief from influent sampling substantiate that constituents are not present 
in influent at concentrations more than one half the underlying surface water standard seems unreasonable and 
excessive.  The text should clarify that this requirement applies only to constituents that are not already in the permit.   
 
 Response 1—Because the source of the discharge authorized under this general permit is highly variable 

due to changes in ground water flow from the pumping of ground water, the Division does not consider this 
requirement to be unreasonable or excessive.  Contrary, the Division feels this requirement is necessary in 
order to maintain compliance with Part I.C.6 of the permit.  The permit requires influent monitoring and 
reporting for parameters listed in Table B.3 (See Part III of the permit for each listed parameter) including 
those parameters with a numeric effluent limit in the permit (certification).   Monitoring of constituents in the 
influent with a numeric effluent limit in the permit (certification) is required to identify changes that could 
result in the necessity for revised treatment and to meet the intent of Part II.A.2 of the permit to identify any 
changes that could result in an altered discharge. 

 
 
Comment 2—Part I.B.3, Monitoring Frequencies and Sample Types for Influent Parameters  
The permit should include a provision allowing the permittee to demonstrate that constituents in influent that are not 
included in the permit will not result in an exceedance of a water quality standard in the receiving water.  The 
demonstration could be performed by evaluating the assimilative capacity of the receiving water, in-stream 
monitoring, or modeling.  The permittee could then petition the Division for relief from influent monitoring 
requirements. 
 
 Response 2—Consistent with Part. I.C.11 of the permit, all effluent limitations are assigned as end of pipe limits 

based on the Water Quality Standards.  An assessment to determine the assimilative capacities for the receiving 
stream for each pollutant of concern is not applicable to this permit.  Dischargers who want consideration of a 
mixing allowance or ambient stream conditions should apply for an individual permit. 

 
 
Comment 3—Part I.B.3, Monitoring Frequencies and Sample Types for Influent Parameters 
Section 3 is confusing.  Clarification is needed on influent monitoring frequency. 
 

Response 3—The Division reworded the footnotes to state that the influent must be monitored once per 
quarter and in accordance with Part I.B.3. of the permit. 

 
 
Comment 4—Part I.C.7, WET Testing-Outfall(s)  
We recommend adding a reference to the Fact Sheet for clarity regarding reasonable potential for WET. 
 
 Response 4—The Division has added a reference to the Fact Sheet which explains the reasonable potential 

for inclusion of WET testing as a permit requirement. 
 
 
Comment 5—Part I.C.7, WET Testing-Outfall(s), 4th paragraph 
WET tests are typically performed by an outside party, and there is the potential for control failure during tests. 
CCoD recommends adding the italicized text to the permit language:   
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If a test is considered invalid, the permittee is required to perform additional testing during the monitoring 
period to obtain a valid test result.  Unless demonstrated that the permittee took appropriate steps to acquire 
valid WET test results, failure to obtain a valid test result during the monitoring period shall result in a violation 
of the permit for failure to monitor.  
 
 Response 5 –The Division’s expectation is that permittees comply with the terms and conditions of the 

permit and exercise proper operation and maintenance which includes adequate laboratory controls 
and quality assurance procedures.  If for any reason a permittee is unable to comply with the WET 
testing requirements or is unable to obtain valid WET test results, the permittee shall provide the 
Division with the proper noncompliance notification demonstrating that they exercised due diligence 
and there were factors beyond their control that prevented them from obtaining valid WET test results.  
The suggested language was not be added to the permit.  

 
 
Comment 6—Part I.C.7.a.iii, Automatic Compliance Response 
The listed permit reference for the description of the Toxicity Identification Evaluation / Toxicity Reduction 
Evaluation (TIE /TRE) investigation does not seem correct. 
 
 Response 6—The Division corrected the reference to TIE/TRE in the permit.  
 
 
Comment 7—Part I.C.7.b, Chronic WET Testing 
Would it take an Individual Permit or just a modified General Permit to change the IWC from 100% to 
something that may be more appropriate for a given project?  If it can be demonstrated that the discharge is a 
small percentage of minimum instream flows (i.e., <5%), would this not justify a lower IWC percentage?   
 
 Response 7—As in previous iterations of this general permit, the IWC is set to 100%.  In order to change 

the IWC from 100% to a lower IWC percentage, a discharger would have to apply for an individual permit. 
Additional language was added to the permit stating that the permittee should apply for an individual 
permit for consideration of a lower IWC percentage.  

 
 
Comment 8—Part I.C.8, Chemical Additions 
The proposed revised permit states that no chemicals are to be added to the discharge unless the WQCD first 
grants permission.  Please define at which point in the treatment system that the water is considered ‗discharge‘. 
 
 Response 8 –The Division reworded the language to clarify that the requirement addresses chemicals that 

have the potential to be present in the permitted discharge.   This would include, but is not limited to, 
chemical additions at any point in the treatment system. 

 
 
Comment 9—Part I.D, Definition of Terms 
Information contained in the definition of antidegradation limits appears to be a requirement for permittees to 
implement and not a definition.  CCoD suggests moving the text to a more suitable location in the permit and 
rewording the requirements so that they are clearer 
 
 Response 9—The Division removed the ―Antidegradation limits‖ definition since the definition 

described the method for calculating the two year rolling average.  An ―Antidegradation‖ definition 
was added.   
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Comment 10—Part I.E.3, Analytical and Sampling Methods for Monitoring 
The analytical sampling text on calculation of average concentrations does not appear to be consistent with the 
definitions of ―seven day average‖ and ―thirty day average‖ and should be modified to avoid confusion. 
 
 Response 10—The Division reworded the language within Part I.E.3 as it pertains to calculating average 

concentrations.  Text within the ―Seven (7) day average‖ and ―Thirty (30) day average‖ definitions 
pertaining to calculating the Seven (7) day and Thirty (30) day averages was removed and language 
referencing Part I.E.3 (Analytical and Sampling Methods for Monitoring and Reporting) was added.  

 
 
Comment 11—Part II.A.5, Other Notification Requirements 
The text notes that manufacturing, commercial, mining, and silvicultural dischargers must notify the Division 
when certain criteria are or are expected to be reached.  CCoD recommends removing the text as it does not 
appear to be relevant to this permit. 
 
 Response 11—Part II.A.5 is boiler plate language which exists in all CDPS industrial general permits.  

Since the language does not cause any conflict with the permit requirements, the language will not be 
removed. 

 
 
Comment 12—Will the changes in the new permit be implemented through permit revisions or will existing 
permits remain unchanged until the permit is renewed? 
 

Response 12—Existing permit certifications will remain unchanged until the permit becomes issued and 
effective.  All existing permittee’s wishing to continue permit coverage under the revised permit were 
required to have filed a permit renewal application.  Once the revised permit is issued, each existing 
permittee with a renewal application on file will be issued a new permit certification with an effective date 
set to that of the effective date of the revised general permit. Where a permit certification has new or more 
stringent limitations, where necessary and in accordance with Regulation 61, the facility will be given a 
schedule for compliance that will include specific deadlines for the facility to achieve compliance with the 
new or more stringent limitation(s) as soon as possible.   
 
 

Comment 13—What will be the agency‘s response time to new permits and requested modifications? CCoD 
recommends that the current 30 day review time remain in place so as not to delay development projects or 
redevelopment of Brownfields sites and subsequently potentially affecting the economics of the projects. 
 
 Response 13—As stated in Part I.A.3 of the permit, the Division has changed the application deadline from 
30 days to 45 days before the anticipated date of discharge.  The longer review period is necessary for the 
Division to complete the certification issuance process.   
 
Comment 14—It seems that the proposed revised permit treats all sites the same as a water treatment facility 
regardless of size, including the need for a certified operator to run the treatment facility.  If that is WQ‘s intent, 
that may not be appropriate for all types of discharges from remediation activities.  It is not clear how the 
proposed permit requirements can be practically, or cost effectively, implemented for smaller remediate 
projects.  CCoD recommends that CDPHE WQCD propose and implement a subset of the permit requirements 
for smaller projects. 
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 Response 14—It is the Division’s intent to treat all sites (regardless of size) the same that are discharging 

treated or remediated ground water, alluvial water, stormwater, and /or surface water.  The nature of a 
general permit is to regulate a category of discharge and is not based on the quantity of discharge or size of 
the project.  According to Regulation 61,Colorado Discharge Permit System Regulations, the general 
permit shall be written to regulate a category of point sources if the sources all a) involve the same or 
substantially similar types of operations; b) discharge the same types of wastes; c) require the same effluent 
limitations or operating conditions; d) require the same or similar monitoring; and e) in the opinion of the 
Director, are more appropriately controlled under a general permit than under individual permits.  

 
Nicole Rolfe 

July 26, 2011 



 

 

 
COLORADO DISCHARGE PERMIT SYSTEM (CDPS) 
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GENERAL PERMIT FOR DISCHARGES FROM REMEDIATION ACTIVITIES 

 
TABLE OF CONTENTS 

I. TYPE OF PERMIT 1 

II. SCOPE OF THE GENERAL PERMIT 1 

 
I.    TYPE OF PERMIT     
 
Master General, NPDES, Surface Water, Fifth Renewal, Statewide  
 
II.  SCOPE OF THE GENERAL PERMIT  

 
A.   SIC Code: 1799   Special Trade Contractors, Not Elsewhere Classified  
         1629   Heavy Construction, Not Elsewhere Classified 

 
B. Minor Modification #2 
 
Division initiated minor changes were made to the language in Part I(E)(1) of the permit, to clarify the 
submittal date for monthly and quarterly DMRs. 

 
Margo Griffin 
May 5, 2014 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

CDPS GENERAL PERMIT COG315000 
 
REMEDIATION ACTIVITIES DISCHARGING TO SURFACE WATER 
 
AUTHORIZATION TO DISCHARGE UNDER THE 
 

          COLORADO DISCHARGE PERMIT SYSTEM 
 
 
In compliance with the provisions of the Colorado Water Quality Control Act, (25-8-101 et seq., CRS, 1973 as amended) 
and the Federal Water Pollution Control Act, as amended (33 U.S.C. 1251 et seq.; the "Act"), Remediation Activities are 
authorized to discharge treated water from authorized locations throughout the State of Colorado to specified surface 
waters of the State.  Such discharges shall be in accordance with the conditions of this general permit.  
 
This permit specifically authorizes the entity(s) listed on page 1 of this document (also known as the permit certification) 
to discharge process generated wastewaters, as of the effective dates stated on page 1 of the certification, in accordance 
with the permit requirements and conditions set forth in Parts I and II hereof.  All discharges authorized herein shall be 
consistent with the terms and conditions of this permit.  
 
The applicant may demand an adjudicatory hearing within thirty (30) days of the date of issuance of the final permit 
determination, per the Colorado Discharge Permit System Regulations, 61.7(1).  Should the applicant choose to contest 
any of the effluent limitations, monitoring requirements or other conditions contained herein, the applicant must comply 
with Section 24-4-104 CRS and the Colorado Discharge Permit System Regulations.  Failure to contest any such effluent 
limitation, monitoring requirement, or other condition, constitutes consent to the condition by the Applicant. 
 
 
This permit and the authorization to discharge shall expire at midnight September 30, 2016 
 
 
Modified and Signed this day 20th  day of  May, 2014 
 
 
COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT 

 
Janet Kieler, Permits Section Manager 
WATER QUALITY CONTROL DIVISION 
 
Permit Action Summary: 
Minor Modification #2—Issued May 20, 2014, Effective May 20, 2014: Part I.E.1 
Minor Modification #1—Issued September 1, 2011, Effective October 1, 2011 
Originally Issued and Signed: August 3, 2011, Effective October 1, 2011 
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PART I 
 

A.  COVERAGE UNDER THIS PERMIT 
 

1. Activities Covered 
 

This permit authorizes the discharge from Remediation Activities from authorized locations throughout the 
State of Colorado to surface waters of the state.  Remediation Activities means treatment and/or remedial 
activities of groundwater, alluvial water, stormwater, and/or surface water (the source water).  RAs occur at 
facilities including, but are not limited to: Industrial Sites, Leaking Underground Storage Tanks (LUSTs), 
Gasoline Stations, Dry Cleaners and Construction Dewatering sites where contaminated groundwater, alluvial 
water, stormwater, and/or surface water is encountered.   
 

2. Limitations on Coverage 
Discharges from Remediation Activities may be covered under this permit provided that the applicant can provide 
representative data of the contaminated source water at the time of application.  If the applicant is not able to 
provide the representative data, determinations will be made on a case-by-case basis as to whether coverage can 
be authorized under this general permit.  These case-by-case determinations are based on resources and relevant 
information available to accurately evaluate and identify the potential contaminants in the source water.  If it is 
determined that resources and relevant information are not available, an individual permit may be required.  
 
There are some discharges from Remediation Activities that cannot be covered under this general permit and must 
apply for coverage under another general permit or under an individual permit.  These exclusions include 
discharges to receiving waters designated as “outstanding waters” discharges that are land applied or otherwise 
released to groundwater and discharges that include domestic related wastewater.   
 

3.    Application Requirements 
In order to apply for certification under this general permit, the applicant shall submit an application form as 
provided by the Division by mail or hand delivery at least 45 days before the anticipated date of discharge.  The 
application in its entirety shall be submitted to: 
 
Colorado Department of Public Health and Environment 
Water Quality Control Division  
Permits Section, WQCD-PCP-B2 
4300 Cherry Creek Drive South 
Denver, Colorado 80246-1530 
 
Following review of the application, the Division may request additional information or deny the 
authorization to discharge under this general permit.  If the Division determines that a new facility does not 
fall under the authority of the general permit, then the information received will be processed for an 
individual permit, and the applicant shall be notified of such a determination.  If during the renewal process, 
the Division determines that a facility no longer qualifies for the general permit, then the certification may be 
revoked or the facility may be allowed to discharge under the general permit, with additional conditions in the 
amended certification, until an individual permit is issued.  
 
A permittee desiring continued coverage under the general permit must reapply at least 180 days in advance 
of this permit expiration.  If this permit is not reissued or replaced prior to the expiration date, it will be 
administratively continued and remain in force and effect.  If a permittee was authorized to discharge under 
this permit prior to the expiration date, any discharges authorized under this permit will automatically remain 
covered by this permit until the earliest of:  

 

a.   Authorization for coverage under a reissued permit or a replacement of this permit following the timely 
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and appropriate submittal of a complete application requesting authorization to discharge under the new 
permit and compliance with the requirements of the application;  

 

b.   The issuance and effect of a termination issued by the Division;  
 

c.   The issuance or denial of an individual permit for the facility’s discharges;  
 

d.   A formal permit decision by the Division not to reissue this general permit, at which time the Division 
will identify a reasonable time period for covered dischargers to seek coverage under an alternative 
general permit or an individual permit. Coverage under this permit will cease when coverage under 
another permit is granted/authorized; or  

 

e.   The Division has informed the permittee that they are no longer covered under this permit.  
 

4.    Terminating Coverage  
To terminate permit coverage, the legal permit applicant or duly authorized agent must submit a complete and 
accurate Notice of Termination Form, to the address listed in Part I.A.3.  The authorization to discharge under 
this permit terminates at midnight of the day that the termination is effective as notified by the Division.  The 
permittee is responsible for meeting the terms of this permit until the authorization is terminated.  The Notice 
of Termination must be signed in accordance with Part I.E.7 of this permit. 
 

5.    Modifying Existing Permit Coverage 
To modify an existing permit certification, the legal permit contact or duly authorized agent must submit a 
complete and accurate Modification Form, to the address listed in Part I.A.3.  This form must be submitted to 
the Division at least 45 days prior to implementing any requested modifications that result in a discharge to 
state waters.  The permittee is not authorized to discharge under the modified conditions until the modified 
certification is issued and effective.  Modifications include but are not limited to: adding or removing 
discharge outfalls, adding new or additional chemicals to the treatment process or effluent, modifying 
treatment in a manner that would result in a new or altered discharge in terms of location or effluent quality, 
etc.  The modification form must be signed in accordance with Part I.E.7 of this permit. 
 

B.  EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 
 
1.    Permitted Outfall(s) 

Beginning no earlier than the effective date listed on the permit certification and lasting through the 
expiration date of this permit, the permittee identified on the permit certification is authorized to discharge 
from the Outfall(s) listed on the permit certification, provided that all conditions of this permit are met.  

 
2. Numeric Effluent Limitations, Monitoring Frequencies, and Sample Types 

In accordance with the Water Quality Control Commission Regulations for Effluent Limitations, Section 
62.4, and the Colorado Discharge Permit System Regulations, Section 61.8(2), 5.C.C.R. 1002-61, the 
permitted discharge shall not contain effluent parameter concentrations which exceed the limitations specified 
in Table B.1 or B.2 and the permit certification.   
The permittee must monitor the effluent for all listed parameters at the frequency and sample types specified 
in Table B.1 or B.2 below.  Additional site specific parameters along with the discharge limitations and 
monitoring conditions may be included in the permit certification.  Such monitoring will begin immediately 
and last for the life of the permit unless otherwise noted.  The results of such monitoring must be reported on 
the Discharge Monitoring Report (DMR) form (See Part I.E).  Facilities with continuous discharges may 
request a reduction in the monitoring frequency through the modification process.  The Division will evaluate 
if a reduction in monitoring frequency can be made in accordance with the Division’s Baseline Monitoring 
Frequency, Sample Type, and Reduced Monitoring Frequency Policy. 
 
Long-term discharges to State waters designated as ‘Reviewable’ are subject to an antidegradation (AD) 
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review.   Consideration of dilution, ambient water quality, or an AD alternatives analysis is not applicable 
under this general permit as all limits are end of pipe.  As such, long-term discharges to designated 
reviewable segments will get 15% of the water quality standard and the AD limits will be noted in the permit 
certification.  For additional information on the AD review see Part I.VI.A.2.a of the Permit Fact Sheet. 
 

Table B.1, Numeric Effluent Limitations and Monitoring Requirements for Continuous Discharges or Flow- 
Through Treatment  

Parameter 
ICIS Code 

Discharge Limitations Monitoring Conditions 
30-Day 
Average 

7-Day 
Average Daily Maximum Monitoring Frequency Sample Type 

50050  
Flow, mgd¹ Limit ---- Limit Continuous Recorder 

00530  
Total Suspended Solids, mg/l 30 45 ----- Weekly Grab 

84066    
Oil and Grease² ---- ----- ----- Weekly Visual 

03582 
Oil and Grease², mg/l ---- --- 10 Weekly Grab 

00400 
pH, s.u. ---- ----- 6.5-9.0 Weekly In-situ 

70295 
Total Dissolved Solids3, mg/l Report ------ Report Monthly Grab 

                                00665 
Total Phosphorus4, mg/l,  
as P  

Limit in  
Certification  ---- ---- Monthly Grab 

00665 
Total Phosphorus4, mg/l, as P Report ------ Report Monthly Grab 

WET5, 
acute 

TAN6C 
LC50 Statre 96Hr  

Acute 
Pimpephales 

----- ----- LC50 > 100% 
(daily min) Quarterly Grab 

TAM3B 
LC50 Statre 48Hr 

Acute 
Ceriodaphnia 

----- ------- LC50 > 100% 
(daily min) Quarterly 

 
Grab 

 
 

WET5, 
chronic 

TCP6C 
Static Renewal  
7 Day Chronic 
Pimephales  

 ---- ----  
NOEC or IC25  

>100% 
(daily min) 

Quarterly 3 Grabs /test 

TCP3B 
Static Renewal 
7 Day Chronic 
 Ceriodaphnia  

 ---- ----  
NOEC or IC25  

>100% 
(daily min) 

Quarterly 3 Grabs/test 

Site Specific6 
Metals, Organics, Inorganics, 
Temperature, RADs 

Report ----- Report  Weekly Grab 

Site Specific6  
Metals, Organics, 
Inorganics, RADS 

Limit in 
Certification ----- Limit in 

Certification Weekly Grab 
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Table B.2, Numeric Effluent Limitations and Monitoring Requirements for Intermittent Discharges 
including Batch Treatment  

Parameter 
ICIS Code 

Discharge Limitations Monitoring Conditions 
30-Day 
Average 

7-Day 
Average Daily Maximum Monitoring 

Frequency 
Sample 
Type 

50050  
Flow, mgd¹ Limit ---- Limit Continuous Recorder 

00530  
Total Suspended Solids, mg/l 30 45 ----- Weekly Composite 

84066    
Oil and Grease² ---- ----- ----- Weekly Visual 

03582 
Oil and Grease², mg/l ---- --- 10 Weekly Composite 

00400 
pH, s.u. ---- ----- 6.5-9.0 Weekly In-situ 

70295 
Total Dissolved Solids3, mg/l Report ------ Report Monthly Composite 

                                00665 
Total Phosphorus4, mg/l, as P  

Limit in  
Certification  ---- ---- Monthly Composite 

00665 
Total Phosphorus4, mg/l, as P Report ------ Report Monthly Composite 

WET5, 
acute 

TAN6C 
LC50 Statre 96Hr  

Acute 
Pimpephales 

----- ----- LC50 > 100% 
(daily min) Quarterly Grab 

TAN6C 
LC50 Statre 96Hr  

Acute 
Pimpephales 

----- ----- LC50 > 100% 
(daily min) Quarterly Grab 

 
WET5, 
chronic 

TCP6C 
Static Renewal  
7 Day Chronic 
Pimephales  

 ---- ----  
NOEC or IC25  

>100% 
(daily min) 

 
Quarterly 3 Grabs /test 

TCP3B 
Static Renewal 
7 Day Chronic 
Ceriodaphnia  

 ---- ----  
NOEC or IC25  

>100% 
(daily min) 

Quarterly 3 Grabs/test 

Site Specific6 
Metals, Organics, Inorganics, 
Temperature, RADs 

Report ----- Report  Weekly Composite 

Site Specific6  
Metals, Organics, 
Inorganics, RADS 

Limit in 
Certification ----- Limit in 

Certification Weekly Composite 

 

Notes:  
¹Flow Limit—The chronic flow limit will be based on the design capacity of the treatment as provided in the           
 permit application and will be stated on the certification. 

 

²Oil and Grease—A visual observation of the discharge for each permitted outfall must be made once a week.  In 
the event an oil sheen or floating oil is observed, a composite sample shall be collected weekly, analyzed, and 
reported on the DMR.  In addition, corrective action shall be taken immediately to mitigate the discharge of oil 
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and grease.  A description of the corrective action taken must be included with the DMR.  
 
3Total Dissolved Solids (TDS)—Analysis for salinity, measured as TDS, will be required in all permits that 
discharge in the Colorado River Basin.  Following the submittal of the initial six sets of monthly data, the Division 
shall determine whether the permittee is required to submit a report addressing salt removal in accordance with the 
Colorado River Salinity Standards, Regulation No. (5CCR 1002-39).  If the salinity report is required, the Division 
shall so advise the permittee by letter or through the inclusion of a compliance schedule and the report shall be 
submitted within 180 days.  

 
4Total Phosphorus—Analysis for Total Phosphorus, as P, will be required for discharges to waters with a control 
regulation for P.  In accordance with the Dillon Reservoir Control Regulation (Regulation 71), monitoring for 
Total Phosphorus is required.  In accordance with the Cherry Creek Reservoir Control Regulation (Regulation 72), 
monitoring and compliance with the Total Phosphorus chronic numeric effluent limit of 0.05mg/l is required.  In 
accordance with the Chatfield Reservoir Control Regulation (Regulation 73), monitoring and compliance with the 
Total Phosphorus chronic numeric effluent limit of 1.0 mg/l is required.  In accordance with the Bear Creek 
Watershed Control Regulation (Regulation 74), monitoring for Total Phosphorus is required. 

 

5Whole Effluent Toxicity (WET) Testing—A site specific determination will be made as to whether WET testing 
will be required and will be stated in the permit certification.  See Part I.C.7 for WET testing requirements and 
Part VI.A.4 of the Fact Sheet for the discussion on determining when WET testing is required. 

 
6Site Specific Parameters—Upon review of the analytical data supplied with the permit application, site specific 
parameters will be added to the permit certification based on the type and concentrations of contaminants present. 
This may include monitoring requirements for Temperature, if there is potential for the permittee to containerize 
the effluent for extended periods of time.   Additional site specific parameters may be added to the permit 
certification in accordance with Part I.B.3. 

 

3. Monitoring Frequencies and Sample Types for Influent Parameters  
 

The permittee must monitor the influent for all listed parameters at the frequency and sample types specified in 
Table B.3 below.  Such monitoring shall be conducted after the discharge has commenced, but within the first 
month of discharge, and shall continue on a quarterly basis.  The results of such monitoring must be reported 
on the Discharge Monitoring Report (DMR) form (See Part I.E) under Permitted Feature 300I.  
 
After the review of the influent data, the Division may require a modification to the permit certification to 
include additional monitoring requirements and numeric effluent limitations, as established in Part I.B.  The 
permittee will be notified if the Division requires any such modification.  
 
In addition, the permittee must follow the procedures identified in Part I.C.6 if there is a potential exceedance 
of water quality standards at the permitted outfall, for a parameter not subject to an effluent limit in the 
permit/permit certification.   
 
The influent sampling requirement established in Part I.B.3 may be waived on a case-by-case basis if the 
Division deems the pollutants in the source water have been well characterized or other pertinent information 
has been provided to the Division.  This may be the case for fixed facilities treating a specific pollutant source, 
or for facilities with substantial historical groundwater data. 
 
If after the submittal of four quarters of influent data substantiating constituents are not detected in 
concentrations more than one half the surface water standards, the permittee can request relief from the 
influent monitoring requirements.  
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Outfall: 300I 
Table B.3, Monitoring Frequency and Sample Type Influent Parameters for Continuous and Intermittent 
Discharges including Batch Treatment 

Parameter 
ICIS Code 

Discharge Limitations Monitoring Conditions 
30-Day 
Average 

7-Day  
Average Daily Maximum Monitoring Frequency Sample Type 

    
Semi Volatile Organic 
Compounds Screen¹ 

Report ----- Report Quarterly Grab 

  
Volatile Organic Compounds 
Screen² 

Report ----- Report Quarterly Grab 

 
Metals Screen³ Report ----- Report Quarterly Grab 

 
Notes:  

¹   Semi-Volatile Organic Compound Screen—The permittee shall sample the influent once per quarter  in 
accordance with Part I.B.3and have it analyzed for  Semi-Volatile Organic  Compounds listed in the 
Influent Screening Requirements found in Part III of the permit.  Pesticides, herbicides, and PCBs do not 
need to be included in this analysis.   

²   Volatile Organic Compound Screen—The permittee shall sample the influent once per quarter in 
accordance with Part. I.B.3 and have it analyzed for Volatile Organic Compounds listed in the Influent 
Screening Requirements found in Part III of the permit.   

³     Metals Screen—The permittee shall sample the influent once per quarter in accordance with Part I.B.3 and 
have it analyzed for all metals listed in the Influent Screening Requirements found in Part III of the permit. The 
Metals analyses shall be performed for the extraction (Total Recoverable, Potentially Dissolved, and/or 
Dissolved form) identified in Part III of the permit.  

 
 
C. TERMS AND CONDITIONS 
 

1.   Compliance Schedule 
Existing dischargers may be granted compliance schedules for any new effluent limitations applicable to the 
discharge.  Some items requiring a compliance schedule may require an individual permit. 
 

2.   Ensure Numeric Effluent Limits Can Be Met 
Prior to the commencement of any discharge, an initial batch representative of the effluent from each permitted 
outfall must be sent through the treatment system.  The effluent from the treatment must be sampled using 
composite method for all parameters listed in the permit certification with a numeric limitation.  All effluent 
must be contained until analyses have confirmed that all numeric effluent limitations have been met.  If the 
results of the initial sampling exceed any numeric effluent limitation, additional treatment shall be completed 
and additional sampling must be collected, post-treatment, to confirm compliance with the limitations.  
Additional sampling and treatment shall be repeated, and all water shall be collected and retained, until 
monitoring results for the treated effluent verify compliance with the numeric effluent limitations identified in 
the permit certification. Monitoring may be conducted and samples collected to meet the requirements of this 
section prior to certification under the general permit.  This requirement will not be imposed for WET testing 
or for parameters where report only is required.   
 
The initial containment of the effluent requirement established in Part I.C.2 may be waived for existing 
permittee’s on a case-by-case basis.  The case-by-case determination will be made based on numeric effluent 
limitation permit compliance history.   
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3.   Remediation Activities Practices    

The permittee shall develop and implement remediation activities practices for each facility covered by this 
permit in accordance with the requirements of this section.  The remediation activities practices shall be 
documented in a Remediation Activities Management Plan in accordance with I.C.4.  The practices shall 
include:   
 
a. Pollutant Control Practices:  The permittee shall implement pollutant control practices to meet all 

numeric effluent limitations in accordance with good engineering, hydrologic and pollution control 
practices.  Specifically, the permittee must ensure all pollutant control practices are designed, 
implemented, and maintained with proper hydraulic and pollutant removal capacity to ensure 
consistent compliance with the permit effluent limits.  Practices shall include all treatment, schedules 
of activities, prohibitions of practices, maintenance procedures, monitoring practices used to document 
the capability of the treatment practices to remove pollutants, including residual solids treatment, 
handling and disposal practices, and other management practices necessary to meet the numeric 
effluent limits.   
 

  b.         Materials Handling and Spill Prevention:  The permittee shall implement practices for material 
handling and spill prevention to prevent discharges that contain effluent parameter concentrations 
which exceed the limitations specified in Table B.1, Table B.2,  and the permit certification, as well as 
discharges not authorized by a CDPS discharge permit.  The permittee shall implement secondary 
containment for all bulk storage structures for petroleum products and any other chemicals associated 
with the pollutant control practices (e.g., fuel for pumps, chemicals used in the treatment process), or 
provide equivalent adequate protection so as to contain all spills and prevent any spilled material from 
entering the effluent stream or State waters.  

 
4.   Remediation Activities Management Plan   

 a. Remediation Activities Management Plan (Plan) shall document the following information: 
 

  i)        Plan Administrator:  The Plan shall identify a specific individual(s), position or title who is 
responsible for developing, implementing, maintaining, and revising the Plan. The activities and 
responsibilities of the administrator shall address all aspects of the facility’s Plan. 

 

  ii)       Facility Certified Operator:  As documented in Regulation 100, all water and wastewater facilities 
in Colorado shall be under the supervision of an operator certified at or above the classification of 
the facility. The Plan shall identify a specific individual holding a certificate that meets the 
requirements of Regulation 100.  If the permittee is not aware of the class of certification needed, 
contact the Division’s Facility-Operator Program.   

 

  iii)    Site Map:  The Plan shall include a legible site map(s), showing the entire site, identifying:  
   

i)   The source of the discharge or dewatering excavations (if applicable)—Dewatering 
excavations can be described as locations where ground disturbing activities result in 
uncovering of groundwater  

ii)  Containment Location(s) if present, 
  iii) Location of structural treatment practices, including but not limited to tanks, filter systems, 

etc.   
  iv)  Sampling Locations  
  v) Discharge Point(s)/Outfall(s) 
  vi) Identification of the conveyance into which the discharge point(s)/outfall(s) are directed 

(e.g., surface water, storm sewer, ditch, etc.)  
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iv) Description of Pollutant Control Practices:  The Plan shall describe the installation and 

implementation specifications for each practice implemented in accordance with Part I.C.3.a.   
The description shall address the proper implementation and operation of the practice.  The 
description shall include general information related to hydraulic and pollutant removal capacity 
of the pollutant treatment system, with related monitoring practices used to document the 
capability of the treatment practices to remove pollutants, including residual solids treatment, 
handling and disposal practices.  The Plan shall clearly describe the inspection and maintenance 
procedures implemented at the site to maintain all pollutant control practices in good and 
effective operating condition. 

 
v) Description of Materials Handling and Spill Prevention:  The Plan shall identify the practices 

implemented for Materials Handling and Spill Prevention in accordance with Part I.C.3.b.  The 
description shall identify the capacity and location of secondary containment implemented for all 
bulk storage structures.  If equivalent adequate protection is implemented in lieu of secondary 
containment, the plan shall provide a description of the practices to be used.  

 
 b. Plan Preparation and Implementation: The Plan does not need to be completed prior to submitting a 

permit application.  However, the Plan shall be completed and documented prior to commencement of 
the discharge.  The Plan shall be maintained and implemented until expiration or inactivation of permit 
coverage. 
 

  c. Plan Retention Requirements: A copy of the Plan must be retained on site unless another location, 
specified by the permittee, is approved by the Division. 

 
  d. Plan Availability:  A copy of the Plan shall be provided upon request to the Division or EPA in 

accordance with Part II.B.2.  All Plans required under this permit are considered reports that shall be 
available to the public under Section 308(b) of the CWA and Section 61.5(4) of the Colorado 
Discharge Permit System Regulations. The permittee shall make plans available to members of the 
public upon request. However, the permittee may claim any portion of a Plan as confidential in 
accordance with 40 CFR Part 2. 

 
  e.   Plan Review/Changes: The Plan must reflect current field conditions.  Any changes in the pollutant 

control practices implemented at the site must be reflected in the Plan and may trigger additional 
requirements as established in Part II.A.2 of the permit.  Plan changes shall be made prior to changes in 
the site conditions, except as allowed for in paragraph f, below. 

 
  f. Responsive Plan Changes: Plan changes addressing pollutant control practices are often required to 

be made in response to changing conditions, or when current practices are determined ineffective.  The 
majority of Plan revisions to address these changes can be made immediately with quick in-the-field 
revisions to the plan. In the less common scenario where more complex development of materials to 
modify the Plan is necessary, Plan revisions shall be made in accordance with the following 
requirements: 

 
i)  the Plan shall be revised as soon as practicable, but in no case more than 72 hours after the 

change(s) in the pollutant control practices at the site, and 
ii)  a notation must be included in the Plan prior to the site change(s) that includes the time and date 

of the change(s) in the field, an identification of the changes in pollutant control practices. 
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5.   Discharge Log 
The permittee shall maintain a documented weekly Discharge Log identifying for each week (Sunday through 
Saturday) the following information for each permitted outfall: 
 
i)   the dates and times when a discharges commences and/or ends,  
ii)  records for monitoring as required by Part I.E.4. 
 
The entries can be based off data obtained from the flow recorder.  The log must be updated within 72 hours of 
the occurrence of any activity requiring documentation in accordance with this subsection. 

 
6.   Practices for Discharges in Exceedance of Applicable Water Quality Standards 

The Division expects that compliance with the effluent limits in this permit will control discharges as necessary 
to meet applicable water quality standards.  If at any time the permittee becomes aware that at the permitted 
outfall, pollutant concentrations for an effluent parameter not subject to an effluent limitation in Part I.B or the 
permit certification exceeds any applicable water quality standard for the receiving water, the permittee shall: 

 
a.  Halt or reduce any activity if necessary to prevent the discharge of an effluent parameter(s), at the 

permitted outfall, in concentrations which exceed the applicable water quality standards for the receiving 
water;  

 
b.  Report the exceedance of an acute effluent limitation and/or an exceedance of toxic substance listed in Part 

III of the permit orally within twenty-four (24) hours from the time the permittee becomes aware of the 
circumstances; and  

 
c.  Mail a written report to the Division containing all relevant monitoring data and the information consistent 

with that required for noncompliance in Part II.A.4 (a) within five (5) days after becoming aware of the 
exceedance. 

 
Coverage under this general permit may be modified, suspended, or terminated by the Division if necessary to 
effectively implement protection of waters of the State.  If the Division finds that such new or altered 
discharge might be inconsistent with the conditions of the permit, the Division shall require a new or revised 
permit application, or require coverage under an individual permit, and shall follow the procedures specified 
in Sections 61.5 through 61.6, and 61.15 of the Colorado Discharge Permit System Regulations.  
 
The Division expects that compliance with the effluent limits in this permit will control discharges as 
necessary to meet applicable water quality standards. If at any time the permittee becomes aware that at the 
permitted outfall, pollutant concentrations for an effluent parameter subject to an effluent limitation in Part 
I.B or the permit certification exceeds any applicable water quality standard for the receiving water, the 
permittee shall follow the requirements stated in Part II., specifically Part II.A.4,10, and 14. 

 
7.   WET Testing-Outfall(s) 

     When the Division determines WET testing is required due to the expected pollutants in the discharge, 
variability in the discharge, and chemical usage chronic WET testing will normally be required (see Part VI.A.4 
of Fact Sheet for Reasonable Potential to include WET). However, where the discharge is intermittent, as 
defined in Part I.D, acute WET may be substituted for chronic WET testing.  The basis for this is that the 
aquatic life would not have chronic exposure to the effluent. 

 
The following minimum dilution series should be used for both chronic and acute testing: 0% effluent (control), 
20%, 40%, 60%, 80%, and 100% effluent.   If the permittee uses more dilutions than prescribed, and 
accelerated testing is to be performed, the same dilution series shall be used in the accelerated testing as was 
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used in the failed test. 
 

Tests shall be done at the frequency listed in Part I.B.2.  Test results shall be reported along with the Discharge 
Monitoring Report (DMR) submitted for the end of the reporting period when the sample was taken. (i.e., WET 
testing results for the calendar quarter ending March 31 shall be reported with the DMR due April 28, etc.)  The 
permittee shall submit all laboratory statistical summary sheets, summaries of the determination of a valid, 
invalid or inconclusive test, and copies of the chain of custody forms, along with the DMR for the reporting 
period.   

 
If a test is considered invalid, the permittee is required to perform additional testing during the monitoring 
period to obtain a valid test result.  Failure to obtain a valid test result during the monitoring period shall result 
in a violation of the permit for failure to monitor. 
 
a.   Acute WET Testing 

i)     General Acute WET Testing and Reporting Requirements:  The permittee shall conduct an acute 
48-hour WET test using Ceriodaphnia dubia, and an acute 96-hour WET test using fathead 
minnows (Pimephales promelas).  Acute tests shall be conducted as a static replacement test using 
a single effluent grab sample.  The permittee shall conduct each acute WET test in accordance 
with the 40 CFR Part 136 methods described in Methods for Measuring the Acute Toxicity of 
Effluents and Receiving Water to Freshwater and Marine Organisms, Fifth Edition, October 2002 
(EPA-821-R-02-012) or its most current edition.  

  

ii)    Acute WET Violations of the Permit Limit and Division Notification:  An acute WET test is failed 
whenever the LC50, which represents an estimate of the effluent concentration which is lethal to 
50% of the test organisms in the time period prescribed by the test, is found to be less than or 
equal to 100% effluent.  The permittee must provide written notification of the failure of a WET 
test to the Division, along with a statement as to whether accelerated testing or a Toxicity 
Identification Evaluation (TIE) is being performed, unless otherwise exempted, in writing, by the 
Division.  Notification must be received by the Division within 14 calendar days of the permittee 
receiving notice of the WET testing results.   

 
      iii)  Automatic Compliance Response:  The  permittee is responsible for implementing the automatic  

compliance response provisions of this permit when one of the following occurs: 
 

 there is a violation of the permit limit (the LC50 endpoint is less than the applicable IWC) 
 the permittee is otherwise informed by the Division that a compliance response is necessary 

 
When one of the above listed events occurs, the following automatic compliance response shall 
apply.  The permittee shall either:  

 
 conduct accelerated testing using the single species found to be more sensitive 
 conduct a Toxicity Identification Evaluation / Toxicity Reduction Evaluation (TIE/TRE) 

investigation as described in Part I.C.7.a.iii.b. 
 

      a.  Accelerated Testing 
 

If accelerated testing is being performed, testing will be at least once every two weeks for up 
to five tests, at the appropriate IWC.   Accelerated testing shall continue until; 1) two 
consecutive tests fail or three of five tests fail, in which case a pattern of toxicity has been 
demonstrated or 2) two consecutive tests pass or three of five tests pass, in which case no 
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pattern of toxicity has been found.  Note that the same dilution series should be used in the 
accelerated testing as was used in the initial test(s) that result in the accelerated testing 
requirement.  

 
If no pattern of toxicity is found the toxicity episode is considered to be ended and routine 
testing is to resume.  If a pattern of toxicity is found, a TIE/TRE investigation is to be 
performed.  If a pattern of toxicity is not demonstrated but a significant level of erratic 
toxicity is found, the Division may require an increased frequency of routine monitoring or 
some other modified approach.  The permittee shall provide written notification of the 
results within 14 calendar days of completion of the Pattern of Toxicity/No Toxicity 
demonstration.   

 
b. Toxicity Identification Evaluation / Toxicity Reduction Evaluation (TIE/TRE)—(applicable 

to both acute and chronic WET testing) 
 

If a TIE/TRE is being performed, the results of the investigation are to be received by the 
Division within 180 days of the demonstration of acute WET in the routine test, as defined 
above, or if accelerated testing was performed, the date the pattern of toxicity is 
demonstrated.  A status report is to be provided to the Division at the 60 and 120 day points 
of the TIE/TRE investigation.  The Division may extend the time frame for investigation 
where reasonable justification exists.  A request for an extension must be made in writing 
and received prior to the 180 day deadline.  Such request must include a justification and 
supporting data for such an extension.   

 
Under a TIE, the permittee may use the time for investigation to conduct a preliminary TIE 
(PTIE) or move directly into the TIE.  A PTIE consists of a brief search for possible sources 
of WET, where a specific parameter(s) is reasonably suspected to have caused such toxicity, 
and could be identified more simply and cost effectively than a formal TIE.  If the PTIE 
allows resolution of the WET incident, the TIE need not necessarily be conducted in its 
entirety.  If, however, WET is not identified or resolved during the PTIE, the TIE must be 
conducted within the allowed 180 day time frame.  

 
The Division recommends that the EPA guidance documents regarding TIEs be followed.  
If another method is to be used, this procedure should be submitted to the Division prior to 
initiating the TIE.   

 

If the pollutant(s) causing toxicity is/are identified, and is/are controlled by a permit effluent 
limitation(s), this permit may be modified upon request to adjust permit requirements 
regarding the automatic compliance response.  

 
If the pollutant(s) causing toxicity is/are identified, and is/are not controlled by a permit 
effluent limitation(s), the Division may develop limitations the parameter(s), and the permit 
may be reopened to include these limitations.   

 
If the pollutant causing toxicity is not able to be identified, or is unable to be specifically 
identified, or is not able to be controlled by an effluent limit, the permittee will be required 
to perform either item 1 or item 2 below.  

 
      l)  Conduct an investigation which demonstrates actual instream aquatic life conditions 

upstream and downstream of the discharge, or identify, for Division approval, and 
conduct an alternative investigation which demonstrates the actual instream impact.  This 



PART I 
Page 15 

Permit No.: COG-315000 
 

should include WET testing and chemical analyses of the ambient water.  Depending on 
the results of the study, the permittee may also be required to identify the control program 
necessary to eliminate the toxicity and its cost.  Data collected may be presented to the 
WQCC for consideration at the next appropriate triennial review of the stream standards; 

 
    2)  Move to a TRE by identifying the necessary control program or activity and proceed 

with elimination of the toxicity so as to meet the WET effluent limit.   
 

If toxicity spontaneously disappears in the midst of a TIE, the permittee shall notify the 
Division within 10 days of such disappearance.  The Division may require the permittee to 
conduct accelerated testing to demonstrate that no pattern of toxicity exists, or may amend 
the permit to require an increased frequency of WET testing for some period of time.  If no 
pattern of toxicity is demonstrated through the accelerated testing or the increased 
monitoring frequency, the toxicity incident response will be closed and normal WET testing 
shall resume. 
 
The control program developed during a TRE consists of the measures determined to be the 
most feasible to eliminate WET.  This may happen through the identification of the 
toxicant(s) and then a control program aimed specifically at that toxicant(s) or through the 
identification of more general toxicant treatability processes. A control program is to be 
developed and submitted to the Division within 180 days of beginning a TRE.  Status 
reports on the TRE are to be provided to the Division at the 60 and 120 day points of the 
TRE investigation. 
 
If toxicity spontaneously disappears in the midst of a TRE, the permittee shall notify the 
Division within 10 days of such disappearance.  The Division may require the permittee to 
conduct accelerated testing to demonstrate that no pattern of toxicity exists, or may amend 
the permit to require an increased frequency for some period of time.  If no pattern of 
toxicity is demonstrated through the accelerated testing or the increased monitoring 
frequency, the toxicity incident response will be closed and normal WET testing shall 
resume. 

  

iv)  Toxicity Reopener (applicable to both acute and chronic WET testing):  This permit may be 
reopened and modified to include additional or modified numerical permit limitations, new or 
modified compliance response requirements, changes in the WET testing protocol, the addition of 
both acute and chronic WET requirements, or any other conditions related to the control of 
toxicants. 

  

 

b.         Chronic WET Testing 
i)   General Chronic WET Testing and Reporting Requirements:  The permittee shall conduct the 

chronic WET test using Ceriodaphnia dubia and fathead minnows (Pimephales promelas), as a 
static renewal 7-day test using three separate grab samples.  The permittee shall conduct each 
chronic WET test in accordance with the 40 CFR Part 136 methods described in Short-term 
Methods for Estimating the Chronic Toxicity of Effluents and Receiving Water to Freshwater 
Organisms, Fourth Edition, October 2002 (EPA-821-R-02-013) or the most current edition, except 
as modified by the most current Division Guidance document entitled Guidelines for Conducting 
Whole Effluent Toxicity Tests.    
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 ii)   Chronic WET Violations of the Permit Limit, Failure of One Test Statistical Endpoint and 
Division Notification:  

      A chronic WET test is considered a violation of a permit limitation when both the NOEC and the   
IC25 are at any effluent concentration less than the IWC.  The IWC for this permit has been 
determined to be 100% effluent. The permit applicant will need to apply for an individual permit 
for consideration of a lower IWC percentage.  

 
A chronic WET test is considered to have failed one of the two statistical endpoints when either the 
NOEC or the IC25 are at any effluent concentration less than the IWC.  The IWC for this permit 
has been determined to be 100% effluent. The permit applicant will need to apply for an 
individual permit for consideration of a lower IWC percentage. 
 
In the event of a permit violation, or when two consecutive reporting periods have resulted in 
failure of one of the two statistical endpoints (regardless of which statistical endpoints are failed), 
the permittee must provide written notification to the Division.  Such notification should explain 
whether it was a violation or two consecutive failures of a single endpoint, and must indicate 
whether accelerated testing or a Toxicity Identification Evaluation or Toxicity Reduction 
Evaluation (TIE or TRE) is being performed, unless otherwise exempted, in writing, by the 
Division.  Notification must be received by the Division within 14 calendar days of the permittee 
receiving notice of the WET testing results.   

 

iii)  Automatic Compliance Response: The permittee is responsible for implementing the automatic 
compliance response provisions of   this permit when one of the following occurs: 

 
 there is a violation of the permit limit (both the NOEC and the IC25 endpoints are less than the 

applicable IWC) 
 two consecutive monitoring periods have resulted in failure of one of the two statistical 

endpoints (either the IC25 or the NOEC) 
 the permittee is otherwise informed by the Division that a compliance response is necessary 
 
When one of the above listed events occurs, the following automatic compliance response shall 
apply.  The permittee shall either:  
 
 conduct accelerated testing using the single species found to be more sensitive 
 conduct a Toxicity Identification Evaluation / Toxicity Reduction Evaluation (TIE/TRE) 
investigation as described in Part I.C.7.b.iii.b. 

 

 

a.  Accelerated Testing 
 

If accelerated testing is being performed, testing will be at least once every two weeks for up 
to five tests, using only the IC25 statistical endpoint to determine if the test passed or failed at 
the appropriate IWC.   Accelerated testing shall continue until; 1) two consecutive tests fail or 
three of five tests fail, in which case a pattern of toxicity has been demonstrated or 2) two 
consecutive tests pass or three of five tests pass, in which case no pattern of toxicity has been 
found.  Note that the same dilution series should be used in the accelerated testing as was 
used in the initial test(s) that result in the accelerated testing requirement.  
 
If accelerated testing is required due to failure of one statistical endpoint in two consecutive 
monitoring periods, and in both of those failures it was the NOEC endpoint that was failed, 
then the NOEC shall be the only statistical endpoint used to determined whether the 
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accelerated testing passed or failed at the appropriate IWC.  Note that the same dilution series 
should be used in the accelerated testing as was used in the initial test(s) that result in the 
accelerated testing requirement.  
 
If no pattern of toxicity is found the toxicity episode is considered to be ended and routine 
testing is to resume.  If a pattern of toxicity is found, a TIE/TRE investigation is to be 
performed.  If a pattern of toxicity is not demonstrated but a significant level of erratic 
toxicity is found, the Division may require an increased frequency of routine monitoring or 
some other modified approach.  The permittee shall provide written notification of the results 
within 14 calendar days of completion of the Pattern of Toxicity/No Toxicity demonstration.   

 

 

b. Toxicity Identification Evaluation / Toxicity Reduction Evaluation (TIE/TRE)—See Section 
C.7.a.iii.b for TIE/TRE Requirements 

 
iv)  Toxicity Reopener—See Section C.7.a.iv for Toxicity Reopener Requirements. 

 
8.   Chemical Additions  

No chemicals are to be added that have the potential to be present in the permitted discharge, including, but not 
limited to, chemical additions at any point in the treatment process, unless the Division grants permission for 
the use of the specific chemical(s).  The permit applicant must submit a list of proposed chemicals, including 
dosage rates, used in the treatment process.  Additionally, a MSDS for each chemical proposed for use must be 
provided.  In granting the use of such chemicals, additional limitations and monitoring requirements may be 
imposed.   
 

Chemicals used in waters that will or may be discharged to waters of the State must be used in accordance with 
all state and federal regulations, and in strict accordance with the manufacturer’s site-specific instructions. 
 

     9.   Discharge Point 
All waters shall be discharged in a manner to prevent erosion, scouring, or damage to stream banks, 
streambeds, or ditches.  

 
10.  Discharges to Conveyances 

All dischargers must comply with the lawful requirements of counties; drainage districts and other state or 
local agencies regarding any discharges to storm drain systems or other watercourses under their jurisdiction. 

 
11.  Mixing Zone 

For this general permit, all numeric effluent limitations are assigned as end of pipe limits based on the Water 
Quality Standards.  Dilution (i.e. mixing zone) considerations are not applicable in this permit.  Dischargers 
who want consideration of a mixing allowance should apply for an individual permit 

  
12.  Discharges to Waters with Total Maximum Daily Loads (TMDLs)   

Discharges to State waters for which an approved or established TMDL has been developed may be authorized 
provided there are sufficient remaining wasteload allocations in the approved or established TMDL.  If 
sufficient remaining wasteload allocations are not available, coverage under an Individual permit may be 
required.  Additional effluent limitations or other terms and conditions may be imposed for discharges to 
segments for which a TMDL has been completed.  The determination whether compliance with numeric 
effluent limitations will be required will be made on case-by-case basis.  Factors that will be taken into 
consideration when making this determination include the plausibility that the pollutant for which the TMDL 
was developed will be in the discharge, and duration and frequency of the discharge.  
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13.  Discharges to 303(d) Listed Waters 
Sampling, monitoring and compliance with numeric effluent limitations may be required for discharges to 
303(d) listed waters that are impaired for the specified pollutant(s).  The determination whether compliance 
with the numeric effluent limitation will be required will be made on case-by-case basis.  Factors that will be 
taken into consideration when making this determination include the plausibility that the pollutant listed on the 
303(d) list will be in the discharge, and duration and frequency of the discharge. 

 
D.  DEFINITIONS OF TERMS 
 

1. "Acute Toxicity" - The acute toxicity limitation is exceeded if the LC50 is at any effluent concentration less 
than or equal to the IWC indicated in this permit.  
 

2. "Antidegradation (AD)" means waters designated as reviewable (or undesignated water) must be maintained 
and protected at their existing water quality unless a determination is made that degrading water quality is 
necessary.  These waters have water quality that is, in general, better than the water quality standards and is to 
be maintained and protected.  The AD review applies only to activities with new or increased water quality 
impacts.  Additional AD information can be found in Section 31.8 of The Basic Standards and Methodolgies 
for Surface Water.  

 
3. "Chronic toxicity", which includes lethality and growth or reproduction, occurs when the NOEC and IC25 are 

at an effluent concentration less than the IWC indicated in this permit.   
 

4. "Composite" sample is a minimum of four (4) grab samples collected at equally spaced two (2) hour intervals 
and proportioned according to flow.  For intermittent discharges or discharges lasting less than 8 hours, a 
composite sample is defined as sampling three (3) equal aliquots during the beginning, middle and end of the 
discharge period.  

 
5. "Continuous" measurement is a measurement obtained from an automatic recording device which continually 

measures provides measurements.  
 

6. "Daily Maximum limitation" for all parameters except temperature, means the limitation for this parameter 
shall be applied as an instantaneous maximum (or, for pH or DO, instantaneous minimum) value.  The 
instantaneous value is defined as the analytical result of any individual sample.  DMRs shall include the 
maximum (and/or minimum) of all instantaneous values within the calendar month.  Any instantaneous value 
beyond the noted daily maximum limitation for the indicated parameter shall be considered a violation of this 
permit.  

 
7. " Daily Maximum Temperature (DM)" is defined in the Basic Standards and Methodologies for Surface Water 

1002-31,  as the highest two-hour average water temperature recorded during a given 24-hour period.  This 
will be determined using a rolling 2-hour maximum temperature.  If data is collected every 15 minutes, a 2 
hour maximum can be determined on every data point after the initial 2 hours of collection.  Note that the time 
periods that overlap days (Wednesday night to Thursday morning) do not matter as the reported value on the 
DMR is the greatest of all the 2-hour averages. 

 
For example data points collected at: 
08:15, 08:30, 08:45, 09:00, 09:15, 09:30, 09:45, 10:00, would be averaged for a single 2 hour average data 
point 
08:30, 08:45, 09:00, 09:15, 09:30, 09:45, 10:00, 10:15, would be averaged for a single 2 hour average data 
point 
08:45, 09:00, 09:15, 09:30, 09:45, 10:00, 10:15, 10:30, would be averaged for a single 2 hour average data 
point 
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This would continue throughout the course of a calendar day.  The highest of these 2 hour averages over a 
month would be reported on the DMR as the daily maximum temperature.  At the end/beginning of a month, 
the collected data should be used for the month that contains the greatest number of minutes in the 2-hour 
maximum.   
 
Data from 11 pm to 12:59 am, would fall in the previous day.  Data collected from 11:01 pm to 1:00 am would 
fall in the new month. 
 

8. "Dissolved (D) metals fraction" is defined in the Basic Standards and Methodologies for Surface Water 1002-
31, as that portion of a water and suspended sediment sample which passed through a 0.40 or 0.45 UM 
(micron) membrane filter.  Determinations of "dissolved" constituents are made using the filtrate.  This may 
include some very small (colloidal) suspended particles which passed through the membrane filter as well as 
the amount of substance present in true chemical solution.  

 
9. "Geometric mean" for E. coli bacteria concentrations, the thirty (30) day and seven (7) day averages shall be 

determined as the geometric mean of all samples collected in a thirty (30) day period and the geometric mean 
of all samples taken in a seven (7) consecutive day period respectively.  The geometric mean may be 
calculated using two different methods.  For the methods shown, a, b, c, d, etc. are individual sample results, 
and n is the total number of samples. 

 
Method 1: 
                                               (1/n) 
Geometric Mean = (a*b*c*d*...) "*" - means multiply 

 
Method 2: 

 

Geometric Mean = antilog ( [log(a)+log(b)+log(c)+log(d)+...]/n ) 
 

Graphical methods, even though they may also employ the use of logarithms, may introduce significant error 
and may not be used. 

 
In calculating the geometric mean, for those individual sample results that are reported by the analytical 
laboratory to be "less than" a numeric value, a value of 1 should be used in the calculations.  If all individual 
analytical results for the month are reported to be less than numeric values, then report "less than" the largest 
of those numeric values on the monthly DMR.  Otherwise, report the calculated value. 

 
For any individual analytical result of "too numerous to count" (TNTC), that analysis shall be considered to be 
invalid and another sample shall be promptly collected for analysis.  If another sample cannot be collected 
within the same sampling period for which the invalid sample was collected (during the same month if 
monthly sampling is required, during the same week if weekly sampling is required, etc.), then the following 
procedures apply:  

 
i. A minimum of two samples shall be collected for coliform analysis within the next sampling period.  

 
ii. If the sampling frequency is monthly or less frequent:  For the period with the invalid sample results, 

leave the spaces on the corresponding DMR for reporting coliform results empty and attach to the 
DMR a letter noting that a result of TNTC was obtained for that period, and explain why another 
sample for that period had not been collected.  
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If the sampling frequency is more frequent than monthly:  Eliminate the result of TNTC from any further calculations, 
and use all the other results obtained within that month for reporting purposes.  Attach a letter noting that a result of 
TNTC was obtained, and list all individual analytical results and corresponding sampling dates for that month.  

 
10. "Grab" sample, is a single "dip and take" sample so as to be representative of the parameter being monitored.  

 
11. "In-situ" measurement is defined as a single reading, observation or measurement taken in the field at the point 

of discharge.  
 

12. "Instantaneous" measurement is a single reading, observation, or measurement performed on site using 
existing monitoring facilities.  
 

13. To be considered an “Intermittent Discharge” one of the following must apply:  
A) the maximum discharge frequency is less than 3 consecutive days (72 hours), and less than 3 days per 7 

day period, and less than 10 days total per month  
 
B) the maximum discharge frequency is less than 5 consecutive days (120 hours) and less than 5 total days 

per month  
 C) It can be shown that discharge frequency and duration is tied solely to precipitation events, where the 

discharge starts and stops shortly after the precipitation event starts/stops.  
 

14. "Material handling activities" include:  storage, loading and unloading of any raw material, intermediate 
product, finished product, by-product, or waste product where such products could come in contact with 
precipitation. 
 

15. "Maximum Weekly Average Temperature (MWAT)" is defined in the Basic Standards and Methodologies for 
Surface Water 1002-31, as an implementation statistic that is calculated from field monitoring data.  The 
MWAT is calculated as the largest mathematical mean of multiple, equally spaced, daily temperatures over a 
seven-day consecutive period, with a minimum of three data points spaced equally through the day.  For lakes 
and reservoirs, the MWAT is assumed to be equivalent to the maximum WAT from at least three profiles 
distributed throughout the growing season (generally July-September).   
 
The MWAT is calculated by averaging all temperature data points collected during a calendar day, and then 
averaging the daily average temperatures for 7 consecutive days.  This 7 day averaging period is a rolling 
average, i.e. on the 8th day, the MWAT will be the averages of the daily averages of days 2-8.  The value to be 
reported on the DMR is the highest of all the rolling 7-day averages throughout the month.   For those days 
that are at the end/beginning of the month, the data shall be reported for the month that contains 4 of the 7 
days. 
 

Day 1:  Average of all temperature data collected during the calendar day. 
Day 2:  Average of all temperature data collected during the calendar day. 
Day 3:  Average of all temperature data collected during the calendar day. 
Day 4:  Average of all temperature data collected during the calendar day. 
Day 5:  Average of all temperature data collected during the calendar day. 
Day 6:  Average of all temperature data collected during the calendar day. 
Day 7:  Average of all temperature data collected during the calendar day. 

1st MWAT Calculation as average of previous 7 days 
Day 8:  Average of all temperature data collected during the calendar day. 

2nd MWAT Calculation as average of previous 7 days 
Day 9:  Average of all temperature data collected during the calendar day. 

3rd MWAT Calculation as average of previous 7 days 
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16. "Metals Screen" means an analysis using an EPA approved method found in 40 CFR Part 136, and with an 

analyte list which includes all metals found in the Influent Screening Requirements found in Part III of the 
permit.  The metals analyses must be performed for the extraction (Total Recoverable, Potentially Dissolved, 
Dissolved form) identified in Part III of the permit.   
 

17. "Potentially dissolved (PD) metals fraction” is defined in the Basic Standards and Methodologies for Surface 
Water 1002-31, as that portion of a constituent measured from the filtrate of a water and suspended sediment 
sample that was first treated with nitric acid to a pH of 2 or less and let stand for 8 to 96 hours prior to sample 
filtration using a 0.40 or 0.45-UM (micron) membrane filter.  Note the "potentially dissolved" method cannot 
be used where nitric acid will interfere with the analytical procedure used for the constituent measured.  
 

18. "Practical Quantitation Limit (PQL)" means the minimum concentration of an analyte (substance) that can be 
measured with a high degree of confidence that the analyte is present at or above that concentration.  The use 
of PQL in this document may refer to those PQLs shown in Part I.D of this permit or the PQLs of an individual 
laboratory.  
 

19. "Quarterly measurement frequency" means samples may be collected at any time during the calendar quarter if 
a continual discharge occurs.  If the discharge is intermittent, then samples shall be collected anytime during 
the quarter that the discharge occurs. Calendar quarters are defined as January-March, April-June, July-
September, and October-December. 

 
20. "Recorder" requires the continuous operation of a chart and/or totalizer (or drinking water rotor meters or 

pump hour meters where previously approved.)  
 

21. "Semi-Volatile Organic Screen" means an analysis using an EPA approved method found in 40 CFR part 136, 
and with an analyte list which includes the base, neutral, acid, dioxane organic compounds listed in the 
Influent Screening Requirements found in Part III of the permit.  Pesticides, herbicides, and PCBs do not need 
to be included in this analysis. 
 

22. "Seven (7) day average" means, with the exception of fecal coliform or E. coli bacteria (see geometric mean), 
the arithmetic mean of all samples collected in a seven (7) consecutive day period.  Such seven (7) day 
averages shall be calculated for all calendar weeks, which are defined as beginning on Sunday and ending on 
Saturday.  If the calendar week overlaps two months (i.e. the Sunday is in one month and the Saturday in the 
following month), the seven (7) day average calculated for that calendar week shall be associated with the 
month that contains the Saturday.  Samples may not be used for more than one (1) reporting period.  (See the 
“Analytical and Sampling Methods for Monitoring and Reporting Section in Part I.E.3 for guidance on 
calculating averages and reporting analytical results that are less than the PQL). 
 

23. "Significant materials" include but are not limited to:  raw materials; fuels; materials such as metallic products; 
hazardous substances designated under section 101(14) of CERCLA; any chemical the facility is required to 
report pursuant to section 313 of SARA III; fertilizers; pesticides; and waste products such as ashes, slag and 
sludge that have the potential to be released with stormwater discharge. 
 

24. "State Waters" means any and all surface or subsurface waters which are contained in or flow in or through 
this state, but does not include waters in sewage systems, waters in treatment works of disposal systems, 
waters in potable water distribution systems, and all water withdrawn for use until use and treatment have been 
completed. 
 

25. "State Surface Waters" means all surface waters that meet the definition of “State Waters,” including ground 
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water that is hydrologically connected to surface water.   
 

26. "Thirty (30) day average" means, except for fecal coliform or E. coli bacteria (see geometric mean), the 
arithmetic mean of all samples collected during a thirty (30) consecutive-day period.  The permittee shall 
report the appropriate mean of all self-monitoring sample data collected during the calendar month on the 
Discharge Monitoring Reports.  Samples shall not be used for more than one (1) reporting period. (See the 
“Analytical and Sampling Methods for Monitoring and Reporting Section in Part I.E.3 for guidance on 
calculating averages and reporting analytical results that are less than the PQL). 

 
27. "Total Metals" means the concentration of metals determined on an unfiltered sample following vigorous 

digestion (Section 4.1.3), or the sum of the concentrations of metals in both the dissolved and suspended 
fractions, as described in Manual of Methods for Chemical Analysis of Water and Wastes, U.S. Environmental 
Protection Agency, March 1979, or its equivalent.  

 
28. "Total Recoverable Metals" means that portion of a water and suspended sediment sample measured by the 

total recoverable analytical procedure described in Methods for Chemical Analysis of Water and Wastes, U.S. 
Environmental Protection Agency, March 1979 or its equivalent.  

 
29. "Twenty four (24) hour composite" sample is a combination of at least eight (8) sample aliquots of at least 100 

milliliters, collected at equally spaced intervals during the operating hours of a facility over a twenty-four (24) 
hour period.  For volatile pollutants, aliquots must be combined in the laboratory immediately before analysis. 
The composite must be flow proportional; either the time interval between each aliquot or the volume of each 
aliquot must be proportional to either the wastewater or effluent flow at the time of sampling or the total 
wastewater or effluent flow since the collection of the previous aliquot.  Aliquots may be collected manually 
or automatically.  

 
30. "Twice Monthly" monitoring frequency means that two samples shall be collected each calendar month on 

separate weeks with at least one full week between the two sample dates.  Also, there shall be at least one full 
week between the second sample of a month and the first sample of the following month.  

 
31. "Visual" observation is observing the discharge to check for the presence of a visible sheen or floating oil.  

 
32. "Volatile Organic Compound Screen" means an analysis using an EPA approved method found in 40 CFR part 

136, and with an analyte list which includes the volatile organic compounds listed in the Influent Screening 
Requirements found in Part III of the permit.   

 
33. "Water Quality Control Division" or "Division" means the state Water Quality Control Division as established 

in 25-8-101 et al.)  
 

34.  "Weekly measurement frequency" means samples may be collected at any time during the week as defined as 
beginning on Sunday and ending on Saturday.  If the discharge is intermittent, a sample must be collected for 
each week (as defined above) that the discharge occurs. A minimum of one sample must be collected for 
discharges lasting less than one week.  For example, if an intermittent discharge begins on Wednesday, 
February 2nd and ends on Friday, February 4th, one sample must collected on the 2nd, 3rd, or 4th.  If the discharge 
resumes on Sunday, February 13 and is intermittent through Monday, February 14th an additional sample must 
be collected on the 13th or the 14th. 
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E. GENERAL MONITORING, SAMPLING AND REPORTING REQUIREMENTS 

 
1.  Routine Reporting of Data 

Reporting of data gathered in compliance with Part I.B.2 shall be on a monthly basis.  Reporting of all data 
gathered shall comply with the requirements of Part I.E. (General Requirements).  Monitoring results shall be 
summarized for each calendar month and reported on Division approved discharge monitoring report (DMR) 
forms (EPA form 3320-1).   
The permittee must submit these forms either by mail, or by using the Division’s Net-DMR services (when 
available).  DMRs must be received by the Division no later than the 28th day of the month following the 
monitoring period (for example, the DMR for the first calendar quarter must be received by the Division by 
April 28th).  If no discharge occurs during the reporting period, "No Discharge" shall be reported on the DMR. 
 
If being mailed, the original signed copy of each discharge monitoring report (DMR) shall be submitted to the 
Division at the following address:  
 
Colorado Department of Public Health and Environment 
Water Quality Control Division 
WQCD-P-B2 
4300 Cherry Creek Drive South 
Denver, Colorado 80246-1530 
 
The Discharge Monitoring Report forms shall be filled out accurately and completely in accordance with 
requirements of this permit and the instructions on the forms.  They shall be signed by an authorized person as 
identified in Part I.E.7. 

 
2.  Representative Sampling  

Discharge points shall be designed or modified so that a sample of the effluent can be obtained at a point after 
the final treatment process and prior to discharge to state waters.  Samples and measurements taken as required 
herein shall be representative of the volume and nature of the monitored discharge.  All samples shall be taken 
at the monitoring points specified in this permit and, unless otherwise specified, before the effluent joins or is 
diluted by any other wastestream, body of water, or substance.  Monitoring points shall not be changed without 
notification to and approval by the Division. The permittee shall provide access to the Division to sample the 
discharge at these points. 

 
3.  Analytical and Sampling Methods for Monitoring and Reporting  

  The permittee shall install, calibrate, use and maintain monitoring methods and equipment, including 
biological and indicated pollutant monitoring methods.  All sampling shall be performed by the permittee 
according to specified methods in 40 C.F.R. Part 136; methods approved by EPA pursuant to 40 C.F.R. Part 
136; or methods approved by the Division, in the absence of a method specified in or approved pursuant to 40 
C.F.R. Part 136 (see text below for specifics on nonylphenol monitoring).   
 
If the permit contains a numeric effluent limit for a parameter, the analytical method and PQL selected 
for all monitoring conducted in accordance with this permit for that parameter shall be the one that can 
measure at or below the numeric effluent limit.  If all specified analytical methods and corresponding 
PQLs are greater than the numeric effluent limit, then the analytical method with the lowest PQL shall 
be used.   
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If the permit contains a report only requirement for a parameter, the analytical method and PQL 
chosen shall be one that can measure at or below the potential numeric effluent limit(s). If all analytical 
methods and corresponding PQLs are greater than the potential numeric effluent limit(s), then the 
analytical method with the lowest PQL shall be used.   
 
If the permit contains an interim effluent limitation (a limit is report until such time as a numeric 
effluent limit becomes effective) for a parameter, the analytical method and PQL chosen for all 
monitoring conducted in accordance with this permit for the parameter shall be one that can measure to 
the final numeric effluent limit. If all analytical methods and corresponding PQLs are greater than the 
final numeric effluent limit(s), then the analytical method with the lowest PQL shall be used.   
 
For parameters such as TIN, the analytical methods chosen shall be those that can measure to the 
potential or final numeric effluent limit, based on the sum of the PQLs for nitrate, nitrite and ammonia. 
 
When the analytical method which complies with the above requirements has a PQL greater than the 
permit limit, and the permittee’s analytical result is less than the PQL, the permittee shall report 
"BDL" on the DMR.  Such reports will not be considered as violations of the permit limit, as long as the 
lowest available PQL is used for the analysis.  When the analytical method which complies with the 
above requirements has a PQL that is equal to or less than the permit limitation, and the permittee’s 
analytical result is less than the PQL, “< X” (where X = the actual PQL achieved by the laboratory) 
shall be reported on the DMR.  For parameters that have a report only limitation, and the permittee’s 
analytical result is less than the PQL, “< X” (where X = the actual PQL achieved by the laboratory) 
shall be reported on the DMR.   
 
In the calculation of average concentrations (i.e. 7- day average, 30-day average, 2-year rolling average) any 
individual analytical result that is less than the PQL shall be considered to be zero for the calculation purposes.  
When reporting: 
 

If all individual analytical results are less than the PQL, the permittee shall report either “BDL” or “<X” (where 
X = the actual PQL achieved by the laboratory), following the guidance above. 
 
If one or more individual results is greater than the PQL, an average shall be calculated and reported.  Note that 
it does not matter if the final calculated average is greater or less than the PQL, it must be reported as a value. 
 
Note that when calculating T.I.N. for a single sampling event, any value less than the PQL (for total ammonia, 
total nitrite, or total nitrate) shall be treated as zero.  The T.I.N. concentration for a single sampling event shall 
then be determined as the sum of the analytical results (zeros if applicable) of same day sampling for total 
ammonia and total nitrite and total nitrate.  From these calculated T.I.N. concentrations, the daily maximum 
and thirty day average concentrations shall be calculated and must be reported as a value. 
 

The present lowest PQLs for specific parameters, as determined by the State Laboratory (November 2008) are 
provided below.  If the analytical method cannot achieve a PQL that is less than or equal to the permit limit, then 
the method, or a more precise method, must achieve a PQL that is less than or equal to the PQL in the table below. 
A listing of the PQLs for organic parameters that must meet the above requirement can be found in the Division’s 
Practical Quantitation Limitation Guidance Document, July 2008.    

 
For nonylphenol, until such time as there is an EPA 40 CFR Part 136 method, the State is approving use of 
ASTM Methods D7065 and D7485.  Until a statewide PQL has been developed, the permittee shall use 
either the default PQLs listed in the table below, or develop their own site-specific PQL in accordance with 
the Practical Quantitation Limitation Guidance Document (July 2008) for Organic Parameters.  This 
document is available on the Division’s website at www.coloradowaterpermits.com .  The delayed effective 
date for the monitoring requirement allows time for the permittee to develop a site-specific PQL. 
 
For hexavalent chromium, samples must be unacidified so dissolved concentrations will be measured rather than 
potentially dissolved concentrations.   

 

  



PART I 
Page 25 

Permit No.: COG-315000 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.   Records 
The permittee shall establish and maintain records.  The records shall include the following: 

 
a. The date, type, exact location, and time of sampling or measurements; 
b. The individual(s) who performed the sampling or measurements;  
c. The date(s) the analyses were performed;  
d. The individual(s) who performed the analyses;  
e. The analytical techniques or methods used;  
f. The results of such analyses; and 
g. Any other observations which may result in an impact on the quality or quantity of the discharge as 

indicated in 40 CFR 122.44 (i)(1)(iii).  
 

The permittee shall retain for the duration of permit coverage or a minimum of three (3) years (whichever is 
greater) records of all monitoring information, including all original strip chart recordings for continuous 
monitoring instrumentation, all calibration and maintenance records, laboratory data sheets, copies of all reports 
required by this permit and records of all data used to complete the application for this permit.  This period of 
retention shall be extended during the course of any unresolved litigation regarding the discharge of pollutants by 
the permittee or when requested by the Division or EPA.  These records must be retained at the facility during 

Parameter Practical 
Quantitation 

Limits, 

Parameter Practical 
Quantitation 
Limits, µg/l 

Aluminum 50 µg/l Manganese 2 µg/l 
Ammonia 1 mg/l Mercury 0.1 µg/l 
Arsenic 1 µg/l Mercury (low-level) 0.003 µg/l 
Barium 5 µg/l Nickel 50 µg/l 
Beryllium 1 µg/l N-Ammonia 50 µg/l 
BOD / CBOD 1 mg/l N Nitrate/Nitrite 0.5 mg/l 
Boron 50 µg/l N-Nitrate 50 µg/l 
Cadmium 1 µg/l N-Nitrite 10 µg/l 
Calcium 20 µg/l Total Nitrogen 0.5 mg/l 
Chloride 2 mg/l Phenols 100 µg/l 
Chlorine 0.1 mg/l Phosphorus 10 µg/l 
Total Residual 
Chlorine 

 Radium 226 1 pCi/l 

DPD colorimetric 0.10 mg/l Radium 228 1 pCi/l 
Amperometric titration 0.05 mg/l Selenium 1 µg/l 

Chromium 20 µg/l Silver 0.5 µg/l 
Chromium, Hexavalent 20 µg/l Sodium 0.2 mg/l 
Copper 5 µg/l Sulfate 5 mg/l 
Cyanide (Direct / 
Distilled) 

10 µg/l Sulfide 0.2 mg/l 

Cyanide, WAD+A47 5 µg/l Total Dissolved 
Solids 

10 mg/l 

Fluoride     0.1 mg/l Total Suspended 
Solids 

10 mg/l 

Iron 10 µg/l Thallium 1 µg/l 
Lead 1 µg/l Uranium 1 µg/l 
Magnesium 20 µg/l Zinc 10 µg/l 
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active treatment.  Once active treatment is complete, the records shall be maintained and made available at the 
request of the Division. 
 

5.   Additional Monitoring by Permittee 
      If the permittee, using the approved analytical methods, monitors any parameter more frequently than required 
      by this permit, then the results of such monitoring shall be included in the calculation and reporting of the        
      values required in the Discharge Monitoring Report Form or other forms as required by the Division.  Such      
      increased frequency shall also be indicated. 

 
6.   Flow Measuring Device 

If not already a part of the permitted facility, within ninety (90) days after the effective date of the permit, a flow 
measuring device shall be installed to give representative values of effluent quantities at the respective discharge 
point(s).  Unless specifically exempted, or modified in the permit certification, a flow measuring device will be 
applicable at all designated discharge points.  

 
At the request of the Division, the permittee shall show proof of the accuracy of any flow-measuring device used in 
obtaining data submitted in the monitoring report.  The flow-measuring device must indicate values within ten (10) 
percent of the actual flow being discharged from the facility.  

 
7.   Signatory and Certification Requirements  

a. All applications must be signed and certified for accuracy as follows: 
 
(i) In the case of corporations, by a responsible corporate officer. For purposes of this section, the 

responsible corporate officer is responsible for the overall operation of the facility from which 
the discharge described in the form originates;  

 
(ii)  In the case of partnership, by a general partner;  
 
(iii)  In the case of a sole proprietorship, by the proprietor;  
 
(iv)   In the case of a municipal, state, or other public facility, by either a principal executive officer 

or ranking elected official. For purposes of this section, a principal executive officer has 
responsibility for the overall operation of the facility from which the discharge originates. 

 
b. All reports and other information required by the Division, shall be signed and certified for accuracy by 

the permittee in accord with the following criteria:  
 

i) In the case of corporations, by a responsible corporate officer.  For purposes of this section, the 
responsible corporate officer is responsible for the overall operation of the facility from which 
the discharge described in the form originates; 

 
ii) In the case of a partnership, by a general partner; 

 
iii) In the case of a sole proprietorship, by the proprietor;  

 
iv) In the case of a municipal, state, or other public facility, by either a principal executive officer, 

or ranking elected official.  For purposes of this section, a principal executive officer has 
responsibility for the overall operation of the facility from which the discharge originates; 

 
v) By a duly authorized representative of a person described above, only if: 
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1)   The authorization is made in writing by a person described in i, ii, iii, or iv above;  
 

2)  The authorization specifies either an individual or a position having responsibility for the 
overall operation of the regulated facility or activity such as the position of plant manager, 
operator of a well or a well field, superintendent, position of equivalent responsibility, or an 
individual or position having overall responsibility for environmental matters for the company.  
(A duly authorized representative may thus be either a named individual or any individual 
occupying a named position); and,  

 
3)  The written authorization is submitted to the Division.  

 
c. If an authorization as described in this section is no longer accurate because a different individual or 

position has responsibility for the overall operation of the facility, a new authorization satisfying the 
requirements of this section must be submitted to the Division prior to or together with any reports, 
information, or applications to be signed by an authorized representative. 

 
      The permittee, or the duly authorized representative shall make and sign the following certification on 

all such documents:  
 
      "I certify under penalty of law that this document and all attachments were prepared under my direction 

or supervision in accordance with a system designed to assure that qualified personnel properly gather 
and evaluate the information submitted.  Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the information, the information submitted 
is to the best of my knowledge and belief, true, accurate and complete.  I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations."  

 
PART II 

 

A.  NOTIFICATION REQUIREMENTS 
 

1.   Notification to Parties 
All notification requirements under this section shall be directed as follows: 

 
  a. Oral Notifications, during normal business hours shall be to: 
 

Water Quality Protection Section - Industrial Compliance Program 
Water Quality Control Division 
Telephone: (303) 692-3500 

 
  b. Written notification shall be to:  
 

Water Quality Protection Section - Industrial Compliance Program 
Water Quality Control Division 
Colorado Department of Public Health and Environment 
WQCD-WQP-B2 
4300 Cherry Creek Drive South 
Denver, CO    80246-1530 
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2.   Change in Discharge or Wastewater Treatment  
The permittee shall notify the Division in writing, of any planned physical alterations or additions to the 
permitted facility, to include the treatment process.  Notice is required when:  

 
a.   The alteration or addition is likely to result in a new or altered discharge either in terms of location or 

effluent quality prior to the occurrence of the new or altered discharge, or; 
 

b.   The alteration or addition results in a significant change in the permittee's sludge use or disposal practices, 
and such alteration, addition, or change may justify the application of permit conditions that are different 
from or absent in the existing permit, including notification of additional use or disposal sites not reported 
pursuant to an approved land application plan. 

 
The permittee shall give advance notice to the Division of any planned changes in the permitted facility or 
activity which may result in noncompliance with permit requirements.  For any pollutant for which monitoring 
requirements are not included in the permit certification, the permittee shall notify the Division as soon as it 
becomes aware that the pollutant(s) are present in the source water, influent, or effluent in concentrations 
greater than originally identified in the application.  

 
Whenever notification of any planned physical alterations or additions to the permitted facility is required 
pursuant to this section, the permittee shall furnish the Division such plans and specifications which the 
Division deems reasonably necessary to evaluate the effect on the discharge, the stream, or ground water.   
 
If the Division finds that such new or altered discharge might be inconsistent with the conditions of the permit, 
the Division shall require a new or revised permit application and shall follow the procedures specified in 
Sections 61.5 through 61.6, and 61.15 of the Colorado Discharge Permit System Regulations. 
 

3.   Special Notifications - Definitions 
a. Bypass:  The intentional diversion of waste streams from any portion of a treatment facility. 

 
b. Severe Property Damage:  Substantial physical damage to property at the treatment facilities which causes 

them to become inoperable, or substantial and permanent loss of natural resources which can reasonably be 
expected to occur in the absence of a bypass.  It does not mean economic loss caused by delays in 
production.  

 
c. Upset:  An exceptional incident in which there is unintentional and temporary noncompliance with permit 

effluent limitations because of factors beyond the reasonable control of the permittee.  An upset does not 
include noncompliance to the extent caused by operational error, improperly designed treatment facilities, 
inadequate treatment facilities, lack of preventative maintenance, or careless or improper operation.  

 
4.   Noncompliance Notification 

a. If, for any reason, the permittee does not comply with or will be unable to comply with any discharge 
limitations or standards specified in this permit, the permittee shall, at a minimum, provide the Division 
and EPA with the following information:  

 
i) A description of the discharge and cause of noncompliance; 

 
ii) The period of noncompliance, including exact dates and times and/or the anticipated time when the 

discharge will return to compliance; and 
 

iii) Steps being taken to reduce, eliminate, and prevent recurrence of the noncomplying discharge.  
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b. The permittee shall report the following circumstances orally within twenty-four (24) hours from the 
time the permittee becomes aware of the circumstances, and shall mail to the Division a written report 
containing the information requested in Part II.A.4 (a) within five (5) days after becoming aware of the 
following circumstances:  

 
i) Circumstances leading to any noncompliance which may endanger health or the environment 

regardless of the cause of the incident;  
 

ii) Circumstances leading to any unanticipated bypass which exceeds any effluent limitations in the 
permit;  

 
iii) Circumstances leading to any upset which causes an exceedance of any effluent limitation in the 

permit;  
 

iv) Daily maximum violations for any of the pollutants limited by Part I.A of this permit and specified as 
requiring 24-hour notification.  This includes any toxic pollutant or hazardous substance or any 
pollutant specifically identified as the method to control any toxic pollutant or hazardous substance.  

 
c. Unless otherwise indicated in this permit, the permittee shall report instances of non-compliance which are 

not required to be reported within 24-hours at the time Discharge Monitoring Reports are submitted.  The 
reports shall contain the information listed in sub-paragraph (a) of this section.  
 

5.   Other Notification Requirements 
 

Reports of compliance or noncompliance with, or any progress reports on, interim and final requirements 
contained in any compliance schedule in the permit shall be submitted no later than fourteen (14) days 
following each scheduled date, unless otherwise provided by the Division. 

 
The permittee shall notify the Division, in writing, thirty (30) days in advance of a proposed transfer of permit 
as provided in Part II.B.3. 

 
The permittee's notification of all anticipated noncompliance does not stay any permit condition. 

 
All existing manufacturing, commercial, mining, and silvicultural dischargers must notify the Division as soon 
as they know or have reason to believe:  

 
a. That any activity has occurred or will occur which would result in the discharge, on a routine or frequent 

basis, of any toxic pollutant which is not limited in the permit, if that discharge will exceed the highest of 
the following "notification levels": 

 
i) One hundred micrograms per liter (100 µg/l);  

 
ii) Two hundred micrograms per liter (200 µg/l) for acrolein and acrylonitrile; five hundred micrograms 

per liter (500 µg/l) for 2.4-dinitrophenol and 2-methyl-4.6-dinitrophenol; and one milligram per liter 
(1.0 mg/l) for antimony;  

 
iii) Five (5) times the maximum concentration value reported for that pollutant in the permit application in 

accordance with Section 61.4(2)(g).  
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iv) The level established by the Division in accordance with 40 C.F.R. § 122.44(f).  
 

b. That any activity has occurred or will occur which would result in any discharge, on a non-routine or 
infrequent basis, of a toxic pollutant which is not limited in the permit, if that discharge will exceed the 
highest of the following "notification levels": 

 
i) Five hundred micrograms per liter (500 µg/l);  

 
ii) One milligram per liter (1 mg/l) for antimony; and 

 
iii) Ten (10) times the maximum concentration value reported for that pollutant in the permit application. 

 
iv) The level established by the Division in accordance with 40 C.F.R. § 122.44(f).  

 
6.   Bypass Notification 

If the permittee knows in advance of the need for a bypass, a notice shall be submitted, at least ten days before 
the date of the bypass, to the Division.  The bypass shall be subject to Division approval and limitations 
imposed by the Division.  Violations of requirements imposed by the Division will constitute a violation of 
this permit. 

 
7.   Upsets 

a. Effect of an Upset 
An upset constitutes an affirmative defense to an action brought for noncompliance with permit effluent 
limitations if the requirements of paragraph (b) of this section are met.  No determination made during 
administrative review of claims that noncompliance was caused by upset, and before an action for 
noncompliance, is final administrative action subject to judicial review.  

 
b. Conditions Necessary for a Demonstration of Upset 

A permittee who wishes to establish the affirmative defense of upset shall demonstrate through properly 
signed contemporaneous operating logs, or other relevant evidence that:  

 
i) An upset occurred and that the permittee can identify the specific cause(s) of the upset; and 

 
ii) The permitted facility was at the time being properly operated and maintained; and 

 
iii) The permittee submitted proper notice of the upset as required in Part II.A.4. of this permit (24-hour 

notice); and 
 

iv) The permittee complied with any remedial measure necessary to minimize or prevent any discharge or 
sludge use or disposal in violation of this permit which has a reason able likelihood of adversely 
affecting human health or the environment.  

 
In addition to the demonstration required above, a permittee who wishes to establish the affirmative 
defense of upset for a violation of effluent limitations based upon water quality standards shall also 
demonstrate through monitoring, modeling or other methods that the relevant standards were achieved in 
the receiving water.  

 
c. Burden of Proof 

In any enforcement proceeding, the permittee seeking to establish the occurrence of an upset has the 
burden of proof.  
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8.   Discharge Point 

Any discharge to the waters of the State from a point source other than specifically authorized by this permit is 
prohibited. 

 
9.   Proper Operation and Maintenance 

The permittee shall at all times properly operate and maintain all facilities and systems of treatment and 
control (and related appurtenances) which are installed or used by the permittee as necessary to achieve 
compliance with the conditions of this permit.  Proper operation and maintenance includes effective 
performance and adequate laboratory and process controls, including appropriate quality assurance procedures 
(40 CFR 122.41(e)).  This provision requires the operation of back-up or auxiliary facilities or similar systems 
which are installed by the permittee only when necessary to achieve compliance with the conditions of the 
permit. 

 
10. Minimization of Adverse Impact 

The permittee shall take all reasonable steps to minimize or prevent any discharge of sludge use or disposal in 
violation of this permit which has a reasonable likelihood of adversely affecting human health or the 
environment.  As necessary, accelerated or additional monitoring to determine the nature and impact of the 
noncomplying discharge is required.  

 
11. Removed Substances 

Solids, sludges, or other pollutants removed in the course of treatment or control of wastewaters shall be 
disposed of in accordance with applicable state and federal regulations and in a manner that will prevent the 
removed pollutant(s) from entering waters of the State. 

 
For all domestic wastewater treatment works, at industrial facilities, the permittee shall dispose of sludge in 
accordance with all State and Federal regulations.  

 
12. Submission of Incorrect or Incomplete Information 

Where the permittee failed to submit any relevant facts in a permit application, or submitted incorrect 
information in a permit application or report to the Division, the permittee shall promptly submit the relevant 
information which was not submitted or any additional information needed to correct any erroneous 
information previously submitted. 

 
13. Bypass 

a. Bypasses are prohibited and the Division may take enforcement action against the permittee for bypass, 
unless: 

 
i) The bypass is unavoidable to prevent loss of life, personal injury, or severe property damage; 

 
ii) There were no feasible alternatives to bypass such as the use of auxiliary treatment facilities, retention 

of untreated wastes, or maintenance during normal periods of equipment downtime.  This condition is 
not satisfied if adequate back-up equipment should have been installed in the exercise of reasonable 
engineering judgment to prevent a bypass which occurred during normal periods of equipment 
downtime or preventive maintenance; and 

 
iii) Proper notices were submitted in compliance with Part II.A.4.  

 
b. "Severe property damage" as used in this Subsection means substantial physical damage to the treatment 

facilities which causes them to become inoperable, or substantial and permanent loss of natural resources 
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which can reasonably be expected to occur in the absence of a bypass.  Severe property damage does not 
mean economic loss caused by delays in production.  

 
c. The permittee may allow a bypass to occur which does not cause effluent limitations to be exceeded, but 

only if it also is for essential maintenance or to assure optimal operation.  These bypasses are not subject to 
the provisions of paragraph (a) above.  

 
d. The Division may approve an anticipated bypass, after considering adverse effects, if the Division 

determines that the bypass will meet the conditions specified in paragraph (a) above.  
 

14. Reduction, Loss, or Failure of Treatment Facility 
The permittee has the duty to halt or reduce any activity if necessary to maintain compliance with the effluent 
limitations of the permit.  Upon reduction, loss, or failure of the treatment facility, the permittee shall, to the 
extent necessary to maintain compliance with its permit, control production, control sources of wastewater, or 
all discharges, until the facility is restored or an alternative method of treatment is provided.  This provision 
also applies to power failures, unless an alternative power source sufficient to operate the wastewater control 
facilities is provided.  

 
It shall not be a defense for a permittee in an enforcement action that it would be necessary to halt or reduce 
the permitted activity in order to maintain compliance with the conditions of this permit.  
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B. RESPONSIBILITIES 
 

1. Inspections and Right to Entry 
The permittee shall allow the Division and/or the authorized representative, upon the presentation of 
credentials:  

 
a. To enter upon the permittee's premises where a regulated facility or activity is located or in which any 

records are required to be kept under the terms and conditions of this permit;  
 

b. At reasonable times to have access to and copy any records required to be kept under the terms and 
conditions of this permit and to inspect any monitoring equipment or monitoring method required in the 
permit; and 

 
c. To enter upon the permittee's premises in a reasonable manner and at a reasonable time to inspect and/or 

investigate, any actual, suspected, or potential source of water pollution, or to ascertain compliance or non 
compliance with the Colorado Water Quality Control Act or any other applicable state or federal statute or 
regulation or any order promulgated by the Division.  The investigation may include, but is not limited to, 
the following:  sampling of any discharge and/or process waters, the taking of photographs, interviewing of 
any person having knowledge related to the discharge permit or alleged violation, access to any and all 
facilities or areas within the permittee's premises that may have any affect on the discharge, permit, or 
alleged violation.  Such entry is also authorized for the purpose of inspecting and copying records required 
to be kept concerning any effluent source.  

 
d. The permittee shall provide access to the Division to sample the discharge at a point after the final 

treatment process but prior to the discharge mixing with state waters upon presentation of proper 
credentials.  

 
In the making of such inspections, investigations, and determinations, the Division, insofar as practicable, may 
designate as its authorized representatives any qualified personnel of the Department of Agriculture.  The 
Division may also request assistance from any other state or local agency or institution. 

 
2. Duty to Provide Information 

The permittee shall furnish to the Division, within a reasonable time, any information which the Division may 
request to determine whether cause exists for modifying, revoking and reissuing, or terminating this permit, or 
to determine compliance with this permit.  The permittee shall also furnish to the Division, upon request, 
copies of records required to be kept by this permit.  
 

3. Transfer of Ownership or Control 
a. Except as provided in paragraph b. of this section, a permit may be transferred by a permittee only if the 

permit has been modified or revoked and reissued as provided in Section 61.8(8) of the Colorado 
Discharge Permit System Regulations, to identify the new permittee and to incorporate such other 
requirements as may be necessary under the Federal Act.  

 
b. A permit may be automatically transferred to a new permittee if:  

 
i) The current permittee notifies the Division in writing 30 days in advance of the proposed transfer date; 

and 
ii) The notice includes a written agreement between the existing and new permittee(s) containing a 

specific date for transfer of permit responsibility, coverage and liability between them; and 
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iii) The Division does not notify the existing permittee and the proposed new permittee of its intent to 
modify, or revoke and reissue the permit.  

 
iv) Fee requirements of the Colorado Discharge Permit System Regulations, Section 61.15, have been met.  

 
4. Availability of Reports 

Except for data determined to be confidential under Section 308 of the Federal Clean Water Act and the 
Colorado Discharge Permit System Regulations 5 CCR 1002-61, Section 61.5(4), all reports prepared in 
accordance with the terms of this permit shall be available for public inspection at the offices of the Division 
and the Environmental Protection Agency.  

 
The name and address of the permit applicant(s) and permittee(s), permit applications, permits and effluent 
data shall not be considered confidential.  Knowingly making false statements on any such report may result in 
the imposition of criminal penalties as provided for in Section 309 of the Federal Clean Water Act, and 
Section 25-8-610 C.R.S. 

 
5. Modification, Suspension, Revocation, or Termination of Permits By the Division 

The filing of a request by the permittee for a permit modification, revocation and reissuance, termination or a 
notification of planned changes or anticipated noncompliance, does not stay any permit condition.  

 
a. A permit may be modified, suspended, or terminated in whole or in part during its term for reasons 

determined by the Division including, but not limited to, the following:  
 

i) Violation of any terms or conditions of the permit;  
 

ii) Obtaining a permit by misrepresentation or failing to disclose any fact which is material to the granting 
or denial of a permit or to the establishment of terms or conditions of the permit; or 

 
iii) Materially false or inaccurate statements or information in the permit application or the permit.  

 
iv) A determination that the permitted activity endangers human health or the classified or existing uses of 

state waters and can only be regulated to acceptable levels by permit modifications or termination.  
 

b. A permit may be modified in whole or in part for the following causes, provided that such modification 
complies with the provisions of Section 61.10 of the Colorado Discharge Permit System Regulations:  

 
i) There are material and substantial alterations or additions to the permitted facility or activity which 

occurred after permit issuance which justify the application of permit conditions that are different or 
absent in the existing permit. 

 
ii) The Division has received new information which was not available at the time of permit issuance 

(other than revised regulations, guidance, or test methods) and which would have justified the 
application of different permit conditions at the time of issuance.  For permits issued to new sources or 
new dischargers, this cause includes information derived from effluent testing required under Section 
61.4(7)(e) of the Colorado Discharge Permit System Regulations.  This provision allows a modification 
of the permit to include conditions that are less stringent than the existing permit only to the extent 
allowed under Section 61.10 of the Colorado Discharge Permit System Regulations.  

 



PART III 
Page 35 

Permit No.: COG-315000 
 

iii) The standards or regulations on which the permit was based have been changed by promulgation of 
amended standards or regulations or by judicial decision after the permit was issued.  Permits may be 
modified during their terms for this cause only as follows:  

 
(A) The permit condition requested to be modified was based on a promulgated effluent limitation 

guideline, EPA approved water quality standard, or an effluent limitation set forth in 5 CCR 1002-
62, § 62 et seq.; and 

 
(B) EPA has revised, withdrawn, or modified that portion of the regulation or effluent limitation 

guideline on which the permit condition was based, or has approved a Commission action with 
respect to the water quality standard or effluent limitation on which the permit condition was based; 
and 

 
(C) The permittee requests modification  after the notice of final action by which the EPA effluent 

limitation guideline, water quality standard, or effluent limitation is revised, withdrawn, or 
modified; or 

 
(D) For judicial decisions, a court of competent jurisdiction has remanded and stayed EPA promulgated 

regulations or effluent limitation guidelines, if the remand and stay concern that portion of the 
regulations or guidelines on which the permit condition was based and a request is filed by the 
permittee in accordance with this Regulation, within ninety (90) days of judicial remand.  

 
iv) The Division determines that good cause exists to modify a permit condition because of events over 

which the permittee has no control and for which there is no reasonable available remedy.  
 

v) The permittee has received a variance.  
 

vi) When required to incorporate applicable toxic effluent limitation or standards adopted pursuant to § 
307(a) of the Federal act.  

 
vii) When required by the reopener conditions in the permit.  

 
viii) As necessary under 40 C.F.R. 403.8(e), to include a compliance schedule for the development of a 

pretreatment program.  
 

ix) When the level of discharge of any pollutant which is not limited in the permit exceeds the level which 
can be achieved by the technology-based treatment requirements appropriate to the permittee under 
Section 61.8(2) of the Colorado Discharge Permit System Regulations.  

 
x) To establish a pollutant notification level required in Section 61.8(5) of the Colorado Discharge Permit 

System Regulations.  
 

xi) To correct technical mistakes, such as errors in calculation, or mistaken interpretations of law made in 
determining permit conditions, to the extent allowed in Section 61.10 of the Colorado State Discharge 
Permit System Regulations.  

 
xii) When required by a permit condition to incorporate a land application plan for beneficial reuse of 

sewage sludge, to revise an existing land application plan, or to add a land application plan.  
 

xiii) For any other cause provided in Section 61.10 of the Colorado Discharge Permit System Regulations.  
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c. At the request of a permittee, the Division may modify or terminate a permit and issue a new permit if the 
following conditions are met:  

 
i) The Regional Administrator has been notified of the proposed modification or termination and does not 

object in writing within thirty (30) days of receipt of notification,  
 

ii) The Division finds that the permittee has shown reasonable grounds consistent with the Federal and 
State statutes and regulations for such modifications or termination;  

 
iii) Requirements of Section 61.15 of the Colorado Discharge Permit System Regulations have been met, 

and 
 

iv) Requirements of public notice have been met.  
 

d. Permit modification (except for minor modifications), termination or revocation and reissuance actions 
shall be subject to the requirements of Sections 61.5(2), 61.5(3), 61.6, 61.7 and 61.15 of the Colorado 
Discharge Permit System Regulations.  The Division shall act on a permit modification request, other than 
minor modification requests, within 180 days of receipt thereof.  Except for minor modifications, the terms 
of the existing permit govern and are enforceable until the newly issued permit is formally modified or 
revoked and reissued following public notice.  

 
e. Upon consent by the permittee, the Division may make minor permit modifications without following the 

requirements of Sections 61.5(2), 61.5(3), 61.7, and 61.15 of the Colorado Discharge Permit System 
Regulations.  Minor modifications to permits are limited to:  

 
i) Correcting typographical errors; or  

 
ii) Increasing the frequency of monitoring or reporting by the permittee; or  

 
iii) Changing an interim date in a schedule of compliance, provided the new date of compliance is not 

more than 120 days after the date specific in the existing permit and does not interfere with attainment 
of the final compliance date requirement; or  

 
iv) Allowing for a transfer in ownership or operational control of a facility where the Division determines 

that no other change in the permit is necessary, provided that a written agreement containing a specific 
date for transfer of permit responsibility, coverage and liability between the current and new permittees 
has been submitted to the Division; or  

 
v) Changing the construction schedule for a discharger which is a new source, but no such change shall 

affect a discharger's obligation to have all pollution control equipment installed and in operation prior 
to discharge; or  

 
vi) Deleting a point source outfall when the discharge from that outfall is terminated and does not result in 

discharge of pollutants from other outfalls except in accordance with permit limits.  
 

f. When a permit is modified, only the conditions subject to modification are reopened.  If a permit is 
revoked and reissued, the entire permit is reopened and subject to revision and the permit is reissued for a 
new term.  
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g. The filing of a request by the permittee for a permit modification, revocation and reissuance or termination 
does not stay any permit condition.  

 
h. All permit modifications and reissuances are subject to the antibacksliding provisions set forth in 61.10(e) 

through (g). 
 

6. Oil and Hazardous Substance Liability 
Nothing in this permit shall be construed to preclude the institution of any legal action or relieve the permittee 
from any responsibilities, liabilities, or penalties to which the permittee is or may be subject to under Section 
311 (Oil and Hazardous Substance Liability) of the Clean Water Act. 

 
7. State Laws 

Nothing in this permit shall be construed to preclude the institution of any legal action or relieve the permittee 
from any responsibilities, liabilities, or penalties established pursuant to any applicable State law or regulation 
under authority granted by Section 510 of the Clean Water Act.  Nothing in this permit shall be construed to 
prevent or limit application of any emergency power of the division.  

 
8. Permit Violations 

Failure to comply with any terms and/or conditions of this permit shall be a violation of this permit.  The 
discharge of any pollutant identified in this permit more frequently than or at a level in excess of that 
authorized shall constitute a violation of the permit. Except as provided in Part I.E and Part II.A or B, nothing 
in this permit shall be construed to relieve the permittee from civil or criminal penalties for noncompliance (40 
CFR 122.41(a)(1)). 

 
9. Property Rights 

The issuance of this permit does not convey any property or water rights in either real or personal property, or 
stream flows, or any exclusive privileges, nor does it authorize any injury to private property or any invasion of 
personal rights, nor any infringement of Federal, State or local laws or regulations.  

 
10.  Severability 

The provisions of this permit are severable.  If any provision of this permit, or the application of any provision 
of this permit to any circumstance, is held invalid, the application of such provision to other circumstances and 
the application of the remainder of this permit shall not be affected.  

 
11. Renewal Application 

If the permittee desires to continue to discharge, a permit renewal application shall be submitted at least one 
hundred eighty (180) days before this permit expires.  If the permittee anticipates there will be no discharge 
after the expiration date of this permit, the Division should be promptly notified so that it can terminate the 
permit in accordance with Part II.B.5.  

 
12. Confidentiality 

Any information relating to any secret process, method of manufacture or production, or sales or marketing 
data which has been declared confidential by the permittee, and which may be acquired, ascertained, or 
discovered, whether in any sampling investigation, emergency investigation, or otherwise, shall not be publicly 
disclosed by any member, officer, or employee of the Commission or the Division, but shall be kept 
confidential.  Any person seeking to invoke the protection of this Subsection (12) shall bear the burden of 
proving its applicability.  This section shall never be interpreted as preventing full disclosure of effluent data.  
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13. Fees 
The permittee is required to submit payment of an annual fee as set forth in the 2005 amendments to the Water 
Quality Control Act. Section 25-8-502 (l) (b), and the Colorado Discharge Permit System Regulations 5 CCR 
l002-61, Section 61.l5 as amended.  Failure to submit the required fee when due and payable is a violation of 
the permit and will result in enforcement action pursuant to Section 25-8-60l et. seq., C.R.S. l973 as amended.  

 
14. Duration of Permit 

The duration of a permit shall be for a fixed term and shall not exceed five (5) years.  Filing of a timely and 
complete application shall cause the expired permit to continue in force to the effective date of the new permit. 
The permit's duration may be extended only through administrative extensions and not through interim 
modifications.  

 
15. Section 307 Toxics 

If a toxic effluent standard or prohibition, including any applicable schedule of compliance specified, is 
established by regulation pursuant to Section 307 of the Federal Act for a toxic pollutant which is present in 
the permittee's discharge and such standard or prohibition is more stringent than any limitation upon such 
pollutant in the discharge permit, the Division shall institute proceedings to modify or revoke and reissue the 
permit to conform to the toxic effluent standard or prohibition. 

 
16. Effect of Permit Issuance 

a. The issuance of a permit does not convey any property rights or any exclusive privilege.  
 

b. The issuance of a permit does not authorize any injury to person or property or any invasion of personal 
rights, nor does it authorize the infringement of federal, state, or local laws or regulations.  

 
c. Except for any toxic effluent standard or prohibition imposed under Section 307 of the Federal act or any 

standard for sewage sludge use or disposal under Section 405(d) of the Federal act, compliance with a 
permit during its term constitutes compliance, for purposes of enforcement, with Sections 301, 302, 306, 
318, 403, and 405(a) and (b) of the Federal act.  However, a permit may be modified, revoked and 
reissued, or terminated during its term for cause as set forth in Section 61.8(8) of the Colorado Discharge 
Permit System Regulations.  

 
d. Compliance with a permit condition which implements a particular standard for sewage sludge use or 

disposal shall be an affirmative defense in any enforcement action brought for a violation of that standard 
for sewage sludge use or disposal.  
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PART III 
 

PRIORITY POLLUTANTS AND HAZARDOUS SUBSTANCES 
ORGANIC TOXIC POLLUTANTS IN EACH OF FOUR FRACTIONS 

IN ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROSCOPY (GC/MS)  
(SEE TABLE II, OF 40 CFR 122 APPENDIX D) 

 
Volatiles Base/Neutral Acid Compounds Pesticides 
acrolein acenaphthene 2-chlorophenol aldrin 
acrylonitrile acenaphthylene 2,4-dichlorophenol alpha-BHC 
benzene anthracene 2,4,-dimethylphenol beta-BHC 
bromoform benzidine 4,6-dinitro-o-cresol gamma-BHC 
carbon tetrachloride benzo(a)anthracene 2,4-dinitrophenol delta-BHC 
chlorobenzene benzo(a)pyrene 2-nitrophenol chlordane 
chlorodibromomethane 3,4-benzofluoranthene 4-nitrophenol 4,4'-DDT 
chloroethane benzo(ghi)perylene p-chloro-m-cresol 4,4'-DDE 
2-chloroethylvinyl ether benzo(k)fluoranthene pentachlorophenol 4,4'-DDD 
chloroform bis(2-chloroethoxy)methane phenol dieldrin 
dichlorobromomethane bis(2-chloroethyl)ether 2,4,6-trichlorophenol alpha-endosulfan  
1,1-dichlorethane bis(2-chloroisopropyl)ether  beta-endosulfan 
1,2-dichlorethane bis(2-ethylhexyl)phthalate  endosulfan sulfate 
1,1-dichlorethylene 4-bromophenyl phenyl ether  endrin 
1,2-dichlorpropane butylbenzyl phthalate  endrin aldehyde 
1,3-dichlorpropylene 2-chloronaphthalene  heptachlor 
ethylbenzene 4-chlorophenyl phenyl ether  heptachlor epoxide 
methyl bromide chrysene  PCB-1242 
methyl chloride dibenzo(a,h)anthracene  PCB-1254 
methylene chloride 1,2-dichlorobenzene  PCB-1221 
1,1,2,2-tetrachloroethane 1,3-dichlorobenzene  PCB-1232 
tetrachloroethylene 1,4-dichlorobenzene  PCB-1248 
toluene 3,3-dichlorobenzidine  PCB-1260 
1,2-trans-dichloroethylene diethyl phthalate  PCB-1016 
1,1,1-trichloroethane dimethyl phthalate  toxaphene 
1,1,2-trichloroethane di-n-butyl phthalate   
trichloroethylene 2,4-dinitrotoluene   
vinyl chloride 2,6-dinitrotoluene   
 di-n-octyl phthalate   
 1,2-diphenylhydrazine (as azobenzene)  
 fluorene   
 fluoranthene   
 hexachlorobenzene   
 hexachlorobutadiene   
 hexachlorcyclopentadiene   
 hexachloroethane   
 indeno(1,2,3-cd)pyrene   
 isophorone   
 naphthalene   
 nitrobenzene   
 N-nitrosodimethylamine   
 N-nitrosodi-n-propylamine   
 N-nitrosodiphenylamine   
 phenanthrene   
 pyrene   
 1,2,4-trichlorobenzene   

 
 
 

OTHER TOXIC POLLUTANTS 
(METALS AND CYANIDE) AND TOTAL PHENOLS 
(SEE TABLE III, OF 40 CFR 122 APPENDIX D) 

 
Antimony, Total Total Recoverable Thallium, mg/l 
Arsenic, Total Silver, Total 
Beryllium, Total Thallium, Total 
Cadmium, Total Zinc, Total 
Chromium, Total Cyanide, Total 
Copper, Total Phenols, Total 
Lead, Total 
Mercury, Total 
Nickel, Total 
Selenium, Total 



PART III 
Page 40 

Permit No.: COG-315000 
 

TOXIC POLLUTANTS AND HAZARDOUS SUBSTANCES 
REQUIRED TO BE IDENTIFIED BY EXISTING DISCHARGERS 

IF EXPECTED TO BE PRESENT 
(SEE TABLE II, OF 40 CFR 122 APPENDIX D) 

 
Toxic Pollutants 
Asbestos  
Hazardous Substances 
Acetaldehyde Isoprene 
Allyl alcohol Isopropanolamine 
Allyl chloride Keithane 
Amyl acetate Kepone 
Aniline Malathion 
Benzonitrile Mercaptodimethur 
Benzyl chloride Methoxychlor 
Butyl acetate Methyl mercaptan 
Butylamine Methyl methacrylate 
Captan Methyl parathion 
Carbaryl Mexacarbate 
Carbofuran Monoethyl amine 
Carbon disulfide Monomethyl amine 
Chlorpyrifos Naled 
Coumaphos Napthenic acid 
Cresol Nitrotoluene 
Crotonaldehyde Parathion 
Cyclohexane Phenolsulfanate 
2,4-D(2,4-Dichlorophenoxy acetic acid) Phosgene 
Diazinon Propargite 
Dicamba Propylene oxide 
Dichlobenil Pyrethrins 
Dichlone Quinoline 
2,2-Dichloropropionic acid Resorcinol 
Dichlorvos Strontium 
Diethyl amine Strychnine 
Dimethyl amine Styrene 
Dinitrobenzene TDE (Tetrachlorodiphenylethane) 
Diquat 2,4,5-T (2,4,5-Trichlorophenoxy acetic acid) 
Disulfoton 2,4,5-TP [2-(2,4,5-Trichlorophenoxy) propanoic acid] 
Diuron Trichlorofan 
Epichlorohydrin Triethylamine 
Ethanolamine Trimethylamine 
Ethion Uranium 
Ethylene diamine Vandium 
Ethylene dibromide Vinyl Acetate 
Formaldehyde Xylene 
Furfural Xylenol 
Guthion Zirconium 
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INFLUENT SCREENING REQUIREMENTS 
 
 

Volatiles Semi-VolatileOrganic Compounds Metals  
acrolein acenaphthene Aluminum-Trec*  
acrylonitrile acenaphthylene Antimony-Trec  
benzene anthracene Arsenic-Trec and PD*  
bromoform benzidine Barium-Trec  
carbon tetrachloride benzo(a)anthracene Beryllium-Trec  
chlorobenzene benzo(a)pyrene Cadmium-Trec and PD  
chlorodibromomethane 3,4-benzofluoranthene Chromium III-Trec and PD  
chloroethane benzo(ghi)perylene Chromium VI-Trec and Diss*  
2-chloroethylvinyl ether benzo(k)fluoranthene Copper-Trec and PD  
chloroform bis(2-chloroethoxy)methane Iron-Trec and Diss  
dichlorobromomethane bis(2-chloroethyl)ether Lead-Trec and PD  
1,1-dichlorethane bis(2-chloroisopropyl)ether Manganese-Trec and Diss  
1,2-dichlorethane bis(2-ethylhexyl)phthalate Molybdenum-Trec  
1,1-dichlorethylene 4-bromophenyl phenyl ether Nickel-Trec and PD  
1,2-dichlorpropane butylbenzyl phthalate Selenium-Trec and PD  
1,3-dichlorpropylene 2-chloronaphthalene Silver-Trec and PD  
ethylbenzene 4-chlorophenyl phenyl ether Thallium-Trec and PD  
methyl bromide chrysene Uranium-Trec and PD  
methyl chloride dibenzo(a,h)anthracene Zinc-Trec and PD  
methylene chloride 1,2-dichlorobenzene   
1,1,2,2-tetrachloroethane 1,3-dichlorobenzene *Trec=Total Recoverable  
tetrachloroethylene 1,4-dichlorobenzene *PD=Potentially Dissolved  
toluene 3,3-dichlorobenzidine *Diss=Dissolved  
1,2-trans-dichloroethylene diethyl phthalate   
1,1,1-trichloroethane dimethyl phthalate   
1,1,2-trichloroethane di-n-butyl phthalate   
trichloroethylene 2,4-dinitrotoluene   
vinyl chloride 2,6-dinitrotoluene   
1,4-Dioxane di-n-octyl phthalate   
 1,2-diphenylhydrazine (as azobenzene)  
 fluorene   
 fluoranthene   
 hexachlorobenzene   
 hexachlorobutadiene   
 hexachlorcyclopentadiene   
 hexachloroethane   
 indeno(1,2,3-cd)pyrene   
 isophorone   
 naphthalene   
 nitrobenzene   
 N-nitrosodimethylamine   
 N-nitrosodi-n-propylamine   
 N-nitrosodiphenylamine   
 phenanthrene   
 pyrene   
 1,2,4-trichlorobenzene   

 
 
 
 
 
 
 
 
 

    2-chlorophenol 
    2,4-dichlorophenol 
    2,4,-dimethylphenol 
    4,6-dinitro-o-cresol 
    2,4-dinitrophenol 
    2-nitrophenol 
    4-nitrophenol 
    pentachorophenol  
    phenol 
    2,4,6-trichlorophenol 
    1,4-Dioxane 
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FOR DIVIISION USE ONLY 

 

 

Effective date____________________ 

COLORADO WATER QUALITY CONTROL DIVISION TERMINATION APPLICATION 

Print or type all information.  Mail original form with ink signature to the following address.  Emailed and Faxed forms 

will not be accepted.  All items must be filled out completely and correctly.  If the form is not complete, you will be 

asked to resubmit it. 

Colorado Dept of Public Health and Environment 

Water Quality Control Division  WQCD-P-B2 

4300 Cherry Creek Drive South 

Denver CO 80246-1530 

PART A. IDENTIFICATION OF PERMIT OR AUTHORIZATION  - Please limit submission to one permit, certification, 

or authorization per form. All permit termination dates are effective on the date approved by the division. 

Processing times vary by type of discharge.  Some discharge types require onsite inspections to verify 

information in this application. 

   PERMIT, CERTIFICATION, OR AUTHORIZATION NUMBER (DOES NOT END IN 0000)____________________ 

PART B. PERMITTEE INFORMATION 

 Company Name______________________________________________________________________________ 

Legal Contact First Name____________________________Last Name_________________________________ 

  Title________________________________ 

Mailing Address______________________________________________________________________________ 

City __________________________________State_______________Zip Code__________________________ 

Phone____________________________Email address______________________________________________ 

PART C. FACILITY OR PROJECT INFORMATION 

 Facility/Project name________________________________________________________________________ 

 Location/Address ___________________________________________________________________________ 

 City __________________________________________County_______________________________________ 

 Local contact name________________________________________Title______________________________ 

 Phone___________________________ Email address_______________________________________________ 

PART D. TERMINATION INFORMATION QUESTIONS Provide information for Part D that applies to your facility and 

termination request. Not all questions need to be answered- only the part that applies to your facility.  

 Part D1 covers facilities no longer in operation. 
 Part D2 covers mining facilities no longer in operation 
 Part D3 covers facilities in operation but no longer discharging or needing permit coverage. 
 Part D4 covers Stormwater Construction facilities where construction is complete and the site is stabilized. 
 **Please answer questions as completely as possible to assist in timely approval of this termination request.** 

  

D1. FACILITY IS NO LONGER IN OPERATION AT THIS LOCATION   

All activities and discharges at the identified site have ceased; all potential pollutant sources have been 
removed; all industrial wastes have been disposed of properly; all DMR’s, Annual Reports, and other reports 
have been submitted; and all elements of a Stormwater Management Plan have been completed (if this 
applies). 

**FOR LAGOONS: please reference “information regarding Domestic 
Treatment Works Closure at Wastewater Treatment Facilities” 
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D2. MINING FACILITY IS NO LONGER IN OPERATION AT THIS LOCATION. 

Sand and Gravel, Coal or Hard Rock Mining 
 

A. Mining operation is no longer discharging process/treated water. Bond has not been released by DRMS.   
A stormwater only permit is requested at this time.  Attach application for Stormwater Only permit. 
 

B.  Reclamation of mining site is completed. Bond has been released by DRMS.  
___ YES  Attach a copy of the Bond release letter. ___NO Explain below: 
 
 
 
 
 
 

C. Reclamation of mining site is complete. Is there any continued mine drainage? Eg. Adits or unreclaimed 
waste piles?  ___ YES , Please explain, attach additional pages as necessary. 

 
 
 
 
 
 

 
               D3. FACILITY IS STILL IN OPERATION BUT IS NO LONGER DISCHARGING OR NO LONGER NEEDS A PERMIT 
  

A. Facility continues to operate, however the activity producing the discharge has ceased (including 
changes in SIC Code resulting in change in duty to apply). 
 

B. Termination is based on alternate disposal of discharges (discharge is being disposed of in another way) 
a. Solid waste disposal unit (e.g. evaporative ponds) 
b. No Exposure Exclusion (for industrial stormwater facilities only.) NOX Number_________________ 

c. Combined with another authorized discharge.   Permit Number ____________________ 

d. Permit is not required (includes coverage by low risk policy, etc.) – please explain, attach 
additional pages if necessary 

 

 

 

 
C. PERMITTEE IS NO LONGER THE OWNER/OPERATOR OF THE SITE and all efforts have been made to 

transfer the permit to appropriate parties.  Please attach copies of registered mail receipts, letters, 
etc. 

 

D4. STORMWATER CONSTRUCTION FACILITIES WHERE CONSTRUCTION IS COMPLETE (Select A, B, or C) 

A. SITE IS FINALLY STABILIZED OR CONSTRUCTION WAS NOT STARTED   

a. The permitted activities meet the requirements for FINAL stabilization in accordance with the 
permit, the Stormwater Management Plan, and as described in item b. (explanation can be 
construction activities were not started).  

b. Describe the methods used to meet final stabilization. (Required) 
        
 
 
 
 
 
   *Final Stabilization defined on page 3  
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D4. STORMWATER CONSTRUCTION FACILITIES WHERE CONSTRUCTION IS COMPLETE (Continued) 

 
B. ALTERNATIVE PERMIT COVERAGE OR FULL REASSIGNMENT 

a. All ongoing construction activities including all disturbed areas, covered under the permit 
certification listed in Part B have coverage under a separate CDPS Stomwater Construction 
permit. The Division’s Reassignment form was used by the permittee to reassign all areas and 
activities. 

b. Permit certification number covering the ongoing activities (Required)_____________________ 
 
 

C. PERMITTEE IS NO LONGER THE OWNER OR OPERATOR OF THE FACILITY 
All efforts have been made to transfer the permit to appropriate parties.  
Please attach copies of registered mail receipt, letters, etc.  
 

*Final stabilization is reached when: all ground surface disturbing activities at the site have been completed 
including removal of all temporary erosion and sediment control measure, and uniform vegetative cover has been 
established with an individual plant density of at least 70 percent of predisturbance levels, or equivalent 
permanent, physical erosion reduction methods have been employed. 
 

 
PART E. CERTIFICATION SIGNATURE REQUIRED FOR ALL TERMINATION REQUESTS 

 

I certify under penalty of law that this document and all attachments were prepared under my direction and/or 
supervision in accordance with a system designed to assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my inquiry of  the person or persons who manage the system, or 
those individuals immediately responsible for gathering the information, the information submitted is to the 
best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprisonment for knowing 
violations. “ (See 18 USC 1001 and 33 USC 1319) 
 
I certify that I am the legal representative of the above named company (PART B page 1). 
 
Applies to Stormwater Construction terminations: 
I understand that by submitting this notice of termination, I am no longer authorized to discharge stormwater 
associated with construction activity by the general permit. I understand that discharging pollutants in 
stormwater associated with construction activities to the waters of the State of Colorado, where such 
discharges are not authorized by a CDPS permit, is unlawful under the Colorado Water Quality Control Act and 
the Clean Water Act. 
 

 
 

 

Signature of Legally Responsible Party Date Signed 
 

 

Name (printed) Title 
 
Signatory requirements: This termination request shall be signed, dated, and certified for accuracy by the permittee in 

accord with the following criteria: 
1. In the case of a corporation, by a principal executive officer of at least the level of vice-president, or his or her 

duly authorized representative, if such representative is responsible for the overall operation of the operation 
from which the discharge described herein originates; 

2. In the case of a partnership, by a general partner; 
3. In the case of a sole proprietorship, by the proprietor; 
4. In the case of a municipal, state, or other public operation, by either a principal executive officer, ranking elected 

official, or other duly authorized employee. 
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Pre-Dig Checklist for Contractors  
INFORMATION 
Project    

Project Name   

Telephone number:   

Superintendent or Project 
Manager   

 

CHECKLIST YES NO N/A 

 City Project Inspector and Project Manager were notified a minimum of 10 days in 
advance of any soil disturbing activities.   

   

 Contractor’s has posted the DIG SAFE Poster in trailer.    

 Does the project have a Contractor’s field representative has read the project specific 
Health and Safety Plan?  

   

 If yes, Contractor has hired a Health and Safety Officer and he/she has reviewed the 
project specific Health and Safety Plan . 

   

 If no, Contractor’s field representative has read the City and County of Denver’s Safety 
and Health Manual. 

   

 If there is reasonable suspicion that ACS (Asbestos-Contaminated soil) or ACM 
(Asbestos containing materials) may be encountered during soil disturbing activities, the 
Contractor has hired a Certified Asbestos Building Inspector (CABI) who will be present 
for all soil disturbing activities. 

   

 The Contractor has verified that all field personnel has completed Asbestos Awareness 
Training. 

   

 The Contractor’s field representative Tailgate training completed with all personnel 
associated with trenching or digging. 
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APPENDIX 

 

FEDERAL BOULEVARD RECONSTRUCTION 

5TH AVENUE TO HOWARD PLACE 

 

SURVEY REQUIREMENTS 

 

RANGE POINTS AND MONUMENTS 

 
 

 
The Contractor shall survey range point sand monuments in accordance with the requirements of the City 
of Denver survey standards and drawing found on the follow this pages.   



Public Works 
Right-of-Way Services/Survey 

201 W. Colfax Ave. Dept. 507 

Denver, CO  80202 

  
 

Range Point Monuments 
 

If in asphalt - #6 rebar, 30” long, with a durable cap marked “Range Point” and bearing the PLS number of the 
Surveyor in responsible charge. Monument should be set in a range box per current City standards. 
 
If in concrete – set monument and range box as described above. In some limited circumstances, a 2 1/2 inch 
metal rock cap drilled and recessed so that the top of the cap is flush or just below the concrete surface so as not 
to be destroyed by snow plows, marked as above may be allowed. Contact the Area Surveyor for direction. 
 
If as part of the development or other known construction activities it is known that major work will be performed 
on the streets where the range points are to be set, then temporary range points (standard pin and cap set flush 
with the pavement) may be set and are to be replaced by the developer prior to a TCO or CO being approved or 
acceptance of the roadway for warranty purposes. 
 
All range points, temporary or permanent, will have tie points set and a tie book record completed and submitted 
to the City Surveyor for the survey records. 

 
 
 

Monument Ties 
 
 

Objective: 
 
To establish identifiable and durable ties so that the position of the range point may be recreated. 
Additionally, these ties are to be documented allowing their usage by the general public.  
 
 
Specifications: 
 
1. A minimum of three (3) ties are to be set for each of the range points rehabilitated. It is preferred that 

if conditions allow, four (4) ties should be set. 
1.1. A cut “X” must be used as a tie. Items such as PK or mag nails are not allowed. 

2. Existing monuments (for example, chiseled crosses) should be used as ties if they meet the 
conditions set forth for a new tie.  

3. A new tie must be identifiable as an “X” and not a “+”. 
3.1. This procedure will avoid confusing the tie with a property marker. 

4. A new tie must not be set on a direct offset to the range point. 
4.1. This procedure will avoid confusing the tie as being a direct offset. 

5. The geometry of the ties in relation to the range point should be taken into consideration. 
5.1. For example, in a typical intersection, ties placed on the sidewalk at each of the 

intersection’s four quadrants would be an ideal figure. 
5.2. Linear, or close to linear, configurations should be avoided. 

6. It is recommended the new ties be cut with a diamond tipped blade. 
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6.1. A 3.5” diameter circular blade on a battery powered saw is recommended. 
7. Unless traffic safety is a concern, all tie distances are to be determined using a survey chain. 

7.1. At the discretion of the field crew, a total station may be used in areas where traffic is a 
concern. 

8. All monument tie distances shall be measured and recorded to the nearest one-hundredth of a foot. 
9. All ties should be identified as being found or set. 
10. Each monument record should show ties for only one range point. 
11. The “X” should be approximately 2” x 2” long and a minimum of 1/16” deep. 
Ramp locations should be avoided for ties as they are frequently replaced. 
 
 
 
 

Box/Riser Assembly Rehabilitation 
 
 

Objective: 
 
To install a box/riser assembly that protects and allows access to the range point. The assembly also 
allows for accommodation of the city’s annual paving programs.  
 
 
 
Specifications: 
 
1. A new box and 3” riser are required for each monument. 
2. The top of the box/riser assembly shall be set at a height that is no less than ¼” and no greater than 

½” below the existing roadway grade. 
3. Deep monuments may require an 8” diameter PVC pipe as a spacer. This PVC spacer is placed 

below the assembly.  
4. If necessary, lower the monument so that it is a minimum of 3 ½” below the existing roadway grade. 

4.1. The monument should be straddled prior to lowering the monument. 
5. Depending upon the stability of the monument, it may be required to straddle the monument prior to 

excavation of the area. 
6. The excavation area should be a 2’ x 2’ hole. 
7. The contractor is responsible for determining if utility locates are needed prior to excavation. 
8. The contractor is responsible to obtain a street occupancy permit for excavations in 

residential streets. 
9. The contractor shall be accompanied by City and County of Denver personnel when 

excavating in collector or arterial streets.  If not accompanied by City personnel than 
the contractor will need to obtain a separate street occupancy permit and provide traffic control. 
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Monument Tie Record 
 
 

Objective: 
 
The monument record is used to document actions taken by the field crews during the 
rehabilitation process. The record will also show the locations and distances of the range 
point ties. The records are made available to the general public. 
 
 
Specifications: 
 
 
1. All information pertaining to the date and crew should be completed. 
2. Street names should be identified, with at least 1 east-west avenue and 1 north-south 

street included. If the range point is not located at an intersection, the nearest cross 
streets should be identified. 

3. Identify range lines on the tie record (i.e. 20’ RL, 30’ RL, etc.), with the offset on the 
correct side of the range line. 

4. Label all available platted range line dimensions that relate to the point.  After the 
distance, identify how the distance was obtained (i.e. subdivision plat (or P), 
resurvey, tiebook, etc.) 

5. If there are multiple range points at an intersection, the record should depict them all 
relative to each other. 

6. When appropriate, curve data should be included, with the inclusion of curve length, 
delta and radius being optimum, and 2 of the previous pieces of data being 
acceptable. 

7. Land lines depicted should be labeled. 
8. If the range point is found, then the record should include descriptive notations of the 

found monument. 
9. If the range point is not found, describe the methods used to search for the point and 

note if any digging took place.  Describe the extent of the search location, including 
how far down in depth the search was. 

10. A diligent search shall be made for all called for stone monuments. 
11. City and County of Denver tie out sheet will require a cover letter by PLS as 

reviewed and approved. Initials by PLS on each record. 
12. A box/riser assembly shall be placed on Land Corners within project limits per state 

statutes. 
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1.0 Project Information 

1.1 Purpose and Scope of Study 

This report documents the results of the geotechnical investigation and pavement 

design recommendations for reconstruction of Federal Boulevard between 6th Avenue 

and West Howard Place in Denver.  The report was originally issued on February 27, 

2012 and is being revised to address the change because of increased design traffic 

loading.  The pavement design is now based on traffic loading with the build year 

anticipated to be 2017. 

The scope of work for this study includes exploring the subsurface conditions by 

advancing exploratory borings at approximately 500 foot intervals along northbound 

Federal Boulevard and 500 foot intervals along southbound Federal Boulevard.  The 

borings are staggered so that there is approximately 250 feet between the boring on the 

northbound side and the one on the southbound side.  Soil samples were retrieved from 

the borings, inspected, and subjected to appropriate laboratory testing.  Groundwater 

levels, if encountered, were checked during drilling and documented.  The results of the 

field exploration and laboratory testing were analyzed to obtain parameters for 

pavement design recommendations.  Recommendations will be provided for the 

minimum required Portland cement concrete (PCC) pavement thickness and for the 

minimum required pavement thickness of hot mix asphalt (HMA)  

2.0 Proposed Construction  

The proposed work will take place on Federal Boulevard between 6th Avenue and 

West Howard Place.  The work will include the widening and reconstruction of Federal 

Boulevard. The wider typical section of Federal will be accomplished by holding the 

west side at the existing location and widening to the east.  Figure 1 presents a 

photograph of the project location showing Federal Boulevard and the surrounding area. 

 

3.0 Geologic Conditions 

The geology of the site was studied by reviewing relevant geologic maps.  The 

general geology is based upon our review and our experience in the general area. 

In general, the site is located east of the Front Range piedmont of the Southern 

Rocky Mountain Region.  The area is generally overlain by windblown alluvial sand 
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containing various amounts of silt and clay. The overburden is lower Holocene to upper 

Pleistocene in age.  The bedrock in the project area is generally considered to be the 

Dawson and Denver Formation of lower Paleocene to upper Cretaceous age, arkosic  

 

 

 
 

Figure 1 - Project Location 

 

 

Project Location 

West Howard Place 

7th Avenue 
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sandstone, claystone, siltstone, and conglomerates.  The Dawson Formation is 

intertongued with the Denver Formation of the same age and similar makeup.  

 

 

4.0 Subsurface Exploration 

Seventeen borings were taken along Federal Boulevard between 7th Avenue and 

West Howard Place on August 30th and 31st with an approximate longitudinal spacing of 

250 feet.  Eight borings were completed on the northbound side of Federal (P-01 to P-

08), seven on the southbound side (P-11 to P-17).  Boring P-09 is located 

approximately 95 feet east of Federal on 9th Avenue and Boring P-10 is located 

approximately 65 feet east of Federal on 11th Avenue.  Both borings are located outside 

of the project area, but still provide good subsurface information on these two streets.  

The exploratory borings were advanced to a depth from 5 to 10 feet. Approximate 

locations of the exploratory borings are presented on Boring Location Map, Figure 2a-

2c.  

The exploratory borings were drilled by using a truck-mounted CME-45 drill rig.  

All test holes were advanced using 6-inch outside diameter, solid- stem augers to a 

depth varying from 5 to 10 feet.  Bulk soil samples were taken from below the pavement 

section to a depth of 5 feet.  California tube samples were taken at depths of three or 

five feet along with the penetration tests.  Groundwater was not encountered in the 

borings during our investigation. 

To perform the penetration test (PT), a 2-inch inside diameter California spoon 

sampler was seated at the bottom of the bore hole, then driven up to 12 inches with 

blows of an automatic standard hammer weighing 140 pounds and falling a distance of 

30 inches.  The number of blows (blow count) required to drive the sampler 12 inches or 

a fraction thereof, constitutes the PT.  The PT is similar to the standard penetration test 

described in ASTM Designation D1586.  The PT, when properly evaluated, is an index 

to the consistency or relative density of the material tested.  For the soils on this project, 

the blow counts varied from 5 to 20 indicating loose to medium dense subgrade soils.  

The complete results are shown on the engineering geology sheets and boring logs in 

Appendix A.  
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Figure 2a - Boring Location Map 
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Figure 2b - Boring Location Map 

 

 



Federal Blvd. 6th to Howard Revised Final Pavement Report Yeh No. 211-117 

6 
 

 

Figure 2c - Boring Location Map 
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Existing pavement and fill soils were encountered during drilling.  Asphalt and 

either natural or fill material, was encountered in all of the borings. 

Based on the boring information, the existing Federal Boulevard pavement 

thickness varied from 6.5 to 17 inches of HMA on predominantly clay or sandy clay fill 

material.  As shown in Table 1, there are isolated locations containing aggregate base 

course.  The average HMA thickness on Federal Boulevard is 13.8 Inches.  Table 1 

shows the pavement thickness for each boring. 

Table 1 - Existing Pavement Thickness 

Boring Number 
HMA Thickness 

(inches) 
ABC Thickness 

(inches) 
Subbase Soil 
Classification 

P-01 13.5  A-7-6(23) 

P-02 15  A-7-6(6) 
P-03 14  A-1-b(0) 
P-04 13  A-6(3) 
P-05 11.5  A-6(3) 
P-06 6.5 7 A-2-4(0) 

P-07 15  A-2-4(0) 

P-08 16.5  A-6(5) 

P-09 (9th Ave.) 4.5 4 A-7-6(12) 
P-10 (11th Ave.) 7.25  A-4(0) 

P-11 16  A-7-6(18) 
P-12 14.5  A-2-4(0) 
P-13 14  - 
P-14 17  A-6(3) 
P-15 14.5 15 A-7-6(20) 

P-16 12.25  A-7-6(18) 
P-17 13.5 5 A-7-6(19) 

    
Average 13.8   

 

5.0 Laboratory Testing 

Samples retrieved during the field exploration were returned to the laboratory for 

observation by the project geotechnical engineer and were classified in accordance with 

AASHTO and the Unified Soil Classification System.  A program of laboratory testing 

was developed to determine engineering properties of the subsurface materials.  

Following the completion of the laboratory testing, the field descriptions of the samples 
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were confirmed or modified as necessary and placed on the boring logs which are 

presented in Appendix A. 

Laboratory test results are presented in Appendix B.  These results were used for 

the geotechnical engineering analyses and the determination of minimum acceptable 

pavement thickness design calculations and recommendations.  Laboratory tests were 

performed in general accordance with the applicable ASTM and AASHTO test methods 

and MGPEC and CDOT Standards.  The results are summarized below. 

5.1 Soil Classification 

Soil classification tests consisted of Atterberg limits determination and sieve 

analysis tests.  Atterberg Limit tests were performed in general accordance with 

AASHTO M145.  The water content and natural moisture and density was determined 

following AASHTO T 265 and T 204.  Sieve analyses on samples from the sites were 

performed in accordance with ASTM D1140.  The test results were then used in 

classifying the soil according to the AASHTO and USCS Classification Standards. 

The AASHTO and USCS soil classification for California tube samples are 

presented in Appendix B. 

The soil classifications of the individual soil samples ranged from A-1-b to A-7-6.  

Of the 25 individual classification tests, 12 samples were classified as A-7-6 soils and 5 

were classified as A-6 soils, clay or sandy clay.  These clayey soils are considered the 

weakest soils for soil support, so the subgrade strength for design will be based on the 

R-values, unconfined compressive strength measurements and k-values of these soils.  

The remainder of the soil samples had the following classification; one - A-1-b soil, six - 

A-2 soils, and one - A-4 soil. 

Three composite bulk samples were created by combining the bulk samples from 

the borings.  Mix-1 combined samples from borings P-4, P-5, P-8, P-10 and P-14.  The 

AASHTO soil classification of the Mix-1 bulk sample was A-6 (2).  This combined 

sample was used to measure the R-value in accordance with AASHTO T190 and the R-

value measured was 16.  Mix-2 combined samples from borings P-1, P-11, P-16, and P-

17.  The AASHTO classification of the Mix-2 bulk sample was A-7-6.  Again this 

combined sample was used to measure the R-value in accordance with AASHTO T190 

and the R-value measured was 6.   
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Mix-3 combined samples from borings P-1, P-9, P-11, P-15 and P-17. 

These bulk soil samples all were classified as A-7-6 soils and were combined and 

tested for unconfined compressive strength to be used as direct input to the MGPEC 

Pavement Design program.  The unconfined compressive strength of the combined 

sample was 2,721 pounds per square foot (psf.). 

 The R-value of 6 was also used to calculate a resilient modulus (MR) of 3,126 psi 

which is used as input to the DARWin pavement design program and the unconfined 

compression strength of 2,721 psf was used as an input into MGPEC design program.  

DARWin is an AASHTO program and follows the 1993 AASHTO Pavement Design 

Guide.  It is the program CDOT uses to design HMA pavement thicknesses.   

 The A-7-6 soil classifications was used in conjunction with Figures 2.6 and 2.7 of 

the CDOT pavement design manual to determine a k-value of 50 psi/inch for input to the 

concrete pavement design program in 1998 FHWA Supplement to the 1993 AASHTO 

Pavement Design Guide.  Complete laboratory soil test results are presented in 

Appendix B.  

5.2 Soil Corrosion and Sulfate Attack 

Water-soluble sulfate, pH, chloride and resistivity tests were performed to 

evaluate corrosion potential and the potential sulfate attack on concrete.  As presented 

in Appendix B, Summary of Laboratory Test Results, the general characteristics of the 

soils at the sites indicate pH range of 8.0 to 8.5 considered slightly basic, and soluble 

sulfate in the soils ranged from a concentration 0.004% to 0.022%, which represents 

Severity of Sulfate Attack, Class 0 in accordance with Table 601-2 in Section 601 of the 

2011 CDOT Standard Specifications.  Because of the maximum levels for potable water 

in the City and County of Denver correspond to a Class 1 severity of sulfate attack, we 

recommend that all concrete used on the project be required to meet or exceed a 

Sulfate Resistance of Class 1. 

In addition to the water soluble sulfate and pH measurements, the soluble 

chloride concentration ranged from 0.0385% to 0.2039% and the average resistivity 

ranged from 294 ohm-cm to 533 ohm-cm.  The resistivity, pH, chloride and soluble 

sulfate concentrations should be used in conjunction with the CDOT Culvert Pipe 

Selection Policy to select appropriate culvert pipe materials. 
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5.3 Swell/Colidation Tests 

Swell/Consolidation tests were conducted in general accordance with ASTM 

D4546 with a loading of 200 psf to determine the swell or consolidation potential of 

selected soil samples of the subsurface materials upon addition of water.  The test 

results ranged from 0.5 to 2.0 percent at a depth of 3 to 5 feet.  The MGPEC Pavement 

Design Standards state that special treatment is not required when speed limits are less 

than 35 miles per hour and swell measurements are less than 4 percent or when speed 

limits are more than 35 miles per hour and swell measurements are less than 2 percent. 

Subgrade preparation will be addressed in a later section of this report. 

6.0 Traffic Loading 

This section of Federal Boulevard is an urban arterial.  Traffic volumes and 

vehicle classifications for mainline Federal Boulevard and 8th Avenue were supplied by 

TSH and the City and County of Denver.  Multiple day traffic counts and vehicle 

classifications were taken at locations near 8th Avenue and 10th Avenue.  Using the 

vehicle classifications and the vehicle loading factors from the MGPEC Pavement 

Design Standards, coupled with the CDOT growth factor for this roadway, 20-year 

ESALs for HMA and 30-Year PCCP ESALS were calculated.  The calculations provided 

20-year and 30-year ESAL values more than twice the predicted values from the CDOT 

web page.  This difference is believed to be caused by the difference in ESAL values for 

the individual vehicles used by MGPEC.   

The 8th Avenue intersection is the busiest intersection in this project area.  

Present and future traffic volumes were obtained from TSH and used to calculate the 

additional ESAL loading contributed by the traffic on 8th Avenue.  The average volume 

from the east and west side of Federal was used to calculate the 8th Avenue 

contribution to the intersection ESALs using the average ESAL value from the Federal 

Boulevard ESAL calculations. 

For the revised report, the traffic loading calculations were updated to address 

the construction year of 2017 instead of 2012.   
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Complete calculations for 2012 and updated traffic loading based on the build 

year of 2017 are presented in Appendix C and summarized in Table 2. 

Table 2 – ESAL Loading 
 

 CCD* CCD* 

 
20-Year HMA 

ESALs 
30-Year PCCP 

ESALs 
Build Year 2012 / 2017 2012 / 2017 
NB Federal 

N/O 10th Ave 
7,034,489 / 
7,365,110 

10,847,576 / 
11,357,412   

Federal Blvd. / 
8th Ave 

Intersection 

8,011,694 / 
8,461,483 

12,410,055 / 
13,768,087 

8th Avenue 
977,205 / 
1,096,373 

1,562,479 / 
2,410,675 

* The highest loading from the sections on  
Federal Boulevard was used for pavement designs. 

 

7.0 Pavement Thickness Design 

 

 The Federal Boulevard pavement thickness was designed using both the 

MGPEC program and the programs recommended by the 2011 CDOT Pavement 

Design Manual.  The CDOT Manual uses DARWin Version 3.1 for design of HMA 

pavements and the FHWA 1998 Supplement to the AASHTO pavement design guide 

for PCC pavements. All of these design programs follow the 1993 AASHTO Pavement 

Design Guide.  The MGPEC program modifies soil support values for PCCP and the 

reliability for traffic and soil support for HMA.  

Table 3 - Mainline Federal Blvd. Pavement Thickness Designs 

NB Federal 
N/O 10th Ave 

CCD ESALs 
20-Yr ESALs 

HMA over 6" ABC 
(inches) 

CCD 
30-yr ESALs 

PCCP over 6" ABC 
(inches) 

Build Year 2012 / 2017 2012 / 2017 
MGPEC  
Design 

Program 
11.5 / 11.5 10.0 / 10.0 

CDOT 
Pavement 

Guide 
12.5 / 12.5 10.5 / 10.5* 

*In accordance with the CDOT Design Manual, 1/4 inch was added to the PCCP  
of 10.25 and the thickness rounded up to 10.5 inches for the PCCP. 
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 Six inches of ABC should be placed under both the HMA or the PCC pavement 

for either MGPEC or CDOT thickness designs and all concrete pavements should 

contain 1.5 inch dowels in the transverse joints and No. 6 tie bars in the longitudinal 

joints.  The MGPEC Pavement Design thickness was 10.0 inches of HMA with 12 

inches of stabilized base, so if only 6 inches of ABC stabilization is used instead of the 

stabilized base an additional 1.5 to 2.0 inches of HMA was added to provide an 

equivalent pavement section over the 6 inches of ABC.   

 A separate thickness design was performed for the intersection of Federal Blvd. 

and 8th Avenue.   

Table 4 - 8th Avenue /Federal Blvd. Intersection Pavement Thickness 

Intersection 

CCD ESALs 
20-Yr ESALs 

HMA over 6" ABC 
(inches) 

CCD 
30-yr ESALs 

PCCP over 6" ABC 
(inches) 

   
MGPEC  
Design 

Program 
12.5 / 12.5 10.5 / 10.5 

CDOT 
Pavement 

Guide 
12.75 / 12.75 11.0 / 11.0* 

*The program output was 10.54 which with 0.25 added would be 10.79 rounded / 11.0d to 11.0. 

Complete pavement design calculations and program outputs are presented in 

Appendix D. 

 Because of problems on the Federal Boulevard project south of 6th Avenue with 

obtaining compaction over shallow utilities, and to prevent contamination of the ABC, 

we recommend that a geotextile conforming to the AASHTO M288 Class 1 Separator 

Geotextile be placed between the compacted subgrade and the ABC Class 6.  The 

separator geotextile shall be installed in accordance with Section 420.07 of the CDOT 

2011 Standard Specifications and shall be in compliance with the requirements of 

Section 712.08 of the CDOT Standard Specifications. 

 No traffic data was available for the other intersecting streets along this corridor.  

We recommend that the tie-in to the new mainline pavement should meet the default 

requirements based on classification found in CCD Standard Drawing 12.6. 
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8.0 Asphalt Binder and Mix Recommendations 

 

The binder selection program LTPPBind was used to determine the binder 

grades to provide a 98% reliability binder for both the top and lower lifts for this project 

area.  Based on the LTPPBind output, the 98% reliability binder for lifts below 2 inches 

is PG 64-22, and the binder grade for the top lift is PG 76-28 after bumping for the high 

volume and stop and go traffic.  The output from the LTPP Binder Selection Program is 

presented in Appendix D. 

If the HMA option is chosen for the mainline, we recommend that an asphalt mix 

meeting Grading S (100) containing unmodified performance graded binder PG 64-22 

be used for the lower lifts of asphalt pavement. For the top lift we recommend that SMA 

with fibers containing performance graded binder PG 76-28 be used.  HMA should be 

placed using 2 to 3 inch lifts in accordance with both CDOT and MGPEC specifications.   

We recommend the tie-ins to local streets be constructed using an asphalt mix 

meeting Grading S(100) containing unmodified performance graded binder PG 64-22. 

9.0 Life Cycle Cost Analysis 

Since the thickness of the pavements did not change, no recalculation of the life 

cycle costs was performed for the 2017 build year update.   

A life cycle cost analysis (LCCA) was performed for the pavement on Federal 

Boulevard comparing the 12.0 inch HMA option with a 10.5 inch PCC pavement option.  

Since either the HMA or PCC pavements will be required to have the same subgrade 

treatment; compacted subgrade, separator geotextile and 6.0 inches of ABC Class 6 

base course, no costs were incorporated into the LCCA for base or subbase treatment. 

The HMA pavement will consist of 10.0 inches of mix conforming to S(100) and 

containing PG 64-22.  The top 2.0 inches of the HMA pavement will be constructed 

using SMA with fibers and containing PG 76-28. 

The concrete options will consist of 10.5 inches of PCC pavement.  Table 5 lists 

the costs used for these major paving materials. 
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Table 5 - Pavement Materials Costs for LCCA 

 Low Cost Most Likely Cost High Cost 

S(100) $50/ton $55/ton $60/ton 

SMA $75/ton $85/ton $95/ton 

PCCP $3.50/ yd2-in $4.00/ yd2-in $4.50/ yd2-in 

Appendix E presents the User Cost calculations from the Work Zone Program for 

future rehabilitation work along with the future traffic volumes used as input to the Work 

Zone program. 

The quantities and costs for the one mile section of Federal Boulevard are 

presented in Appendix F along with the output report from the FHWA RealCost 

program.  The life cycle cost was performed in accordance with the CDOT 2012 

Pavement Design Guide.  Table 6 lists a cost comparison for one mile of Federal 

Boulevard using either the 12 inches of HMA or the 10.5 inches of PCCP using the most 

likely cost for materials from the life cycle cost analysis. 

 

Table 6 - Comparison of Initial Costs Using HMA versus PCC Pavement 

Mainline 
Federal 

Boulevard 

HMA 
Cost 

PCC 
Cost 

Initial 
Construction 

Cost 
$2,726,089 $2,891,307 

% difference = (higher - lower) / (lower) =>  
6.1% lower initial cost with HMA Pavement 

* cost in thousands for one mile of Federal Boulevard 

 

CDOT uses the results at the 75th percentile from the 40-Year life cycle cost 

analysis to determine the pavement type.  If the results show that one pavement 

material type is more than 10% below the other, that pavement type is recommended 

unless there are other considerations that are weighed more than the life cycle cost.  

Table 7 presents the results of the 40-Year Life Cycle Cost Analysis for this project. 
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Table 7 - Comparison of HMA and PCC Pavement at the 75th Percentile 
 

 
HMA 

Agency 
Cost 

HMA 
User 
Cost 

PCC 
Agency 

Cost 

PCC 
User 
Cost 

75th Percentile $4,434.42 $16.18 $3,400.17 $6.79 

% difference = (higher - lower) / (lower) => 30.6% lower with PCC Pavement 

* cost in thousands for one mile of Federal Boulevard 

10.0 Pavement Type Recommendation 

As can be seen in Table 7, the PCC option is more than 10% lower than the 

HMA option.  We recommend that the mainline pavement for this section of Federal 

Boulevard be constructed using 10.5 inches of Portland Cement Concrete Pavement 

with six inches of ABC Class 6.   

We recommend that the intersection of Federal Boulevard and 8th Avenue be 

constructed using 11.0 inches of PCC pavement over six inches of ABC Class.  A 

Pavement Stabilization Parameter Table is included in Appendix F showing the various 

layers and thickness requirements for the pavement sections on Federal Boulevard. 

11.0 Subgrade Preparation 

Following removal of the existing pavement and adjustment of the subgrade to 

the proper elevation, the exposed subgrade area should then be scarified to a depth of 

6 inches, brought to near optimum moisture, and recompacted.  In the widening area to 

the east of existing Federal Boulevard, both CDOT and MGPEC specifications 

recommend 2 feet of subexcavation and recompaction prior to placing new base course 

and pavement.  This requirement is based on swell potential and also soil plastic 

indices.  The required percent of relative compaction should be in conformance with 

Section 203.07 of the CDOT Standard Specifications. 

The blow counts during boring varied from 5 to 20 indicating variable subgrade 

stiffness.  This roadway also contains a large number of buried utilities which can have 

been placed various fill materials and also varying compactive efforts.  There may also 

be areas which will require muck excavation.  We recommend that a quantity of muck 

excavation be added to the bid items to address possible very wet locations. 



Federal Blvd. 6th to Howard Revised Final Pavement Report Yeh No. 211-117 

16 
 

The pavement subgrade should be proof rolled with a heavily loaded pneumatic-

tire vehicle.  Areas which deform more than 0.5 inch under heavy wheel loads should be 

reworked or replaced if necessary to achieve a stable subgrade prior to paving.  ABC or 

other select material may be used to replace the unstable materials.  We recommend 

that proof rolling and compaction tests be performed by the representative of a 

Registered Professional Engineer. 

12.0 Drainage 

The collection and diversion of surface drainage away from paved areas is 

extremely important to the satisfactory performance of pavement.  Proper design of 

drainage should include prevention of ponding of water on or immediately adjacent to 

pavement areas.  All landscape sprinkler heads adjacent to pavement areas should be 

frequently checked for leaks and maintained in good working order.  Over-spray from 

sprinklers should be minimized. 

13.0 Limitations 

This report has been prepared in accordance with generally accepted geologic 

and geotechnical engineering practices in this area for use by the client for design 

purposes.  The conclusions and recommendations submitted in this report are based 

upon the data obtained from our exploratory borings drilled at the locations indicated on 

Figure 2a -c.   

The nature and extent of subsurface variations across the site may not become 

evident until excavation is performed.  If during construction, fill, soil, bedrock or water 

conditions appear to be different from those described herein, this office should be 

advised immediately so re-evaluation of the recommendations can be made.  We 

recommend on-site observation of excavations and foundation bearing strata by a 

representative of the geotechnical engineer. 
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Appendix A- Engineering Geology Sheets and Boring Logs 
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USCS: SC
AASHTO: A-6 (5)
R-VALUE=16
PI=22
PL=14
LL=36
#200=43%
MC=15%



3/4

4/5

0.0 - 1.2 ft. Asphalt Pavement 13.5 inches.

1.2 - 5.5 ft. sandy CLAY, brown to dark brown,
moist, loose.

Bottom of Hole at 5.5 ft.

7

9

MC= 25.6 %
#200= 73 %
LL= 55
PL= 23
PI= 32
R-Value= 6
AASHTO: A-7-6 ( 23 )
USCS: CH

Boring Began:  8/30/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/30/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/30/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  5.5 ft
Ground Elevation:  5251.7 ft
Location:  39 43.662, -105 01.505
Coordinates:  N: 2,690,712.4  E: 6,134,377.7
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5/6

4/4

0.0 - 1.3 ft. Asphalt Pavement 15 inches.

1.3 - 5.0 ft. clayey SAND FILL with gravel, brown
to dark brown, damp, loose to medium dense.

Bottom of Hole at 5.0 ft.

11

8

MC= 14.4 %
#200= 44 %
LL= 42
PL= 19
PI= 23
pH= 8.5
S= 0.01 %
Re= 326 ohms-cm
AASHTO: A-7-6 ( 6 )
USCS: SC
Chloride=0.2039%

Boring Began:  8/30/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/30/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/30/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  5.0 ft
Ground Elevation:  5242.2 ft
Location:  39 43.728, -105 01.505
Coordinates:  N: 2,691,116.0  E: 6,134,374.1

Soil Samples
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6/8

4/4

0.0 - 1.2 ft. Asphalt Pavement 14 inches.

1.2 - 5.0 ft. silty SAND FILL with gravel, black
mottled with brown, damp, loose to medium dense.

Bottom of Hole at 5.0 ft.

14

8

MC= 5.7 %
#200= 17 %
LL= NV
PL= NP
PI= NP
AASHTO: A-1-b ( 0 )
USCS: SM

Boring Began:  8/30/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/30/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/30/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  5.0 ft
Ground Elevation:  5242.3 ft
Location:  39 43.795, -105 01.504
Coordinates:  N: 2,691,530.9  E: 6,134,370.7

Soil Samples
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7/3

5/7

0.0 - 1.1 ft. Asphalt Pavement 13 inches.

1.1 - 6.0 ft. clayey SAND FILL, dark brown, damp,
loose to medium dense, angular.

Bottom of Hole at 6.0 ft.

10

12

MC= 13.7 %
#200= 43 %
LL= 33
PL= 17
PI= 16
R-Value= 16
AASHTO: A-6 ( 3 )
USCS: SC

Boring Began:  8/30/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/30/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/30/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  6.0 ft
Ground Elevation:  5245.3 ft
Location:  39 43.859, -105 01.504
Coordinates:  N: 2,691,914.1  E: 6,134,367.5
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4/8

7/8

0.0 - 0.9 ft. Asphalt Pavement 11.5 inches.

0.9 - 6.0 ft. clayey SAND with gravel, brown,
damp, medium dense.

Bottom of Hole at 6.0 ft.

12

15

MC= 13.6 %
#200= 40 %
LL= 38
PL= 19
PI= 19
R-Value= 16
AASHTO: A-6 ( 3 )
USCS: SC

Boring Began:  8/30/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/30/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/30/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  6.0 ft
Ground Elevation:  5249.1 ft
Location:  39 43.927, -105 01.505
Coordinates:  N: 2,692,328.4  E: 6,134,362.6

Soil Samples
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4/4

4/5

0.0 - 0.5 ft. Asphalt Pavement 6.5 inches.

0.5 - 1.2 ft. Base Course 7 inches.

1.2 - 6.0 ft. silty SAND FILL, gray - brown, damp,
loose.

Bottom of Hole at 6.0 ft.

8

9

MC= 11.3 %
#200= 34 %
LL= NV
PL= NP
PI= NP
AASHTO: A-2-4 ( 0 )
USCS: SM

Boring Began:  8/30/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/30/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/30/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  6.0 ft
Ground Elevation:  5250.4 ft
Location:  39 43.996, -105 01.504
Coordinates:  N: 2,692,739.7  E: 6,134,359.5

Soil Samples
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5/7

3/3

0.0 - 1.3 ft. Asphalt Pavement 15 inches.

1.3 - 6.0 ft. silty SAND FILL, brown - black, damp,
loose to medium dense.

Bottom of Hole at 6.0 ft.

12

6

MC= 10.8 %
#200= 30 %
LL= NV
PL= NP
PI= NP
AASHTO: A-2-4 ( 0 )
USCS: SM

Boring Began:  8/30/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/30/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/30/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  6.0 ft
Ground Elevation:  5250.9 ft
Location:  39 44.062, -105 01.506
Coordinates:  N: 2,693,146.7  E: 6,134,359.3

Soil Samples
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4/6

3/3

0.0 - 1.4 ft. Asphalt Pavement 16.5 inches.

1.4 - 5.0 ft. clayey SAND FILL with calcite veins,
brown-gray, damp, loose.

Bottom of Hole at 5.0 ft.

10

6

MC= 15 %
#200= 43 %
LL= 36
PL= 14
PI= 22
R-Value= 16
AASHTO: A-6 ( 5 )
USCS: SC

Boring Began:  8/30/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/30/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/30/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  5.0 ft
Ground Elevation:  5247.8 ft
Location:  39 44.108, -105 01.508
Coordinates:  N: 2,693,461.5  E: 6,134,361.0

Soil Samples
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4/5

6/9

8/8

0.0 - 0.4 ft. Asphalt Pavement 4.5 inches.

0.4 - 0.7 ft. Base Course 4 inches.
0.7 - 3.0 ft. sandy CLAY FILL, brown - white,
moist, stiff.

3.0 - 9.0 ft. CLAY, brown, moist, very stiff.

9.0 - 11.0 ft. silty SAND medium grain, dark gray,
damp, medium dense.

Bottom of Hole at 11.0 ft.

9

15

16

MC= 18.1 %
#200= 57 %
LL= 42
PL= 15
PI= 27
AASHTO: A-7-6 ( 12 )
USCS: CL

Boring Began:  8/30/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/31/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/31/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  11.0 ft
Ground Elevation:  5241.5 ft
Location:  39 43.873, -105 01.488
Coordinates:  N: 2,692,010.5  E: 6,134,450.7

Soil Samples
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3/3

4/4

9/11

0.0 - 0.6 ft. Asphalt Pavement 7.25 inches.

0.6 - 8.0 ft. clayey SAND FILL, brown, damp,
loose.

8.0 - 11.0 ft. sandy CLAY, brown, moist, very stiff.

Bottom of Hole at 11.0 ft.

6

8

20

MC= 11.9 %
#200= 38 %
LL= 29
PL= 19
PI= 10
pH= 8.3
S= 0.004 %
R-Value= 16
Re= 533 ohms-cm
AASHTO: A-4 ( 0 )
USCS: SC
Chloride=0.0684%

Boring Began:  8/31/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/31/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/31/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  11.0 ft
Ground Elevation:  5251.8 ft
Location:  39 44.032, -105 01.495
Coordinates:  N: 2,692,962.0  E: 6,134,415.7

Soil Samples
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4/7

5/4

0.0 - 1.3 ft. Asphalt Pavement 16 inches.

1.3 - 6.0 ft. sandy CLAY with gravel, brown-gray,
moist, stiff.

Bottom of Hole at 6.0 ft.

11

9

MC= 20.6 %
#200= 65 %
LL= 47
PL= 16
PI= 31
R-Value= 6
AASHTO: A-7-6 ( 18 )
USCS: CL

Boring Began:  8/31/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/31/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/31/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  6.0 ft
Ground Elevation:  5249.3 ft
Location:  39 44.094, -105 01.515
Coordinates:  N: 2,693,337.6  E: 6,134,303.7

Soil Samples
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4/5

2/3

0.0 - 1.3 ft. Asphalt Pavement 14.5 inches.

1.3 - 6.0 ft. silty SAND, brown, damp, loose.

Bottom of Hole at 6.0 ft.

9

5

MC= 9 %
#200= 29 %
LL= NV
PL= NP
PI= NP
pH= 8.2
S= 0.004 %
Re= 294 ohms-cm
AASHTO: A-2-4 ( 0 )
USCS: SM
Chloride=0.1829%

Boring Began:  8/31/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/31/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/31/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  6.0 ft
Ground Elevation:  5251.9 ft
Location:  39 44.027, -105 01.517
Coordinates:  N: 2,692,924.1  E: 6,134,310.0

Soil Samples

5

10

N

5250

5245

5240

Project: Federal Blvd - 6th to Howard
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0.0 - 1.2 ft. Asphalt Pavement 14 inches.

1.2 - 1.5 ft. sandy GRAVEL FILL, black, damp,
loose, encountered unmarked utility, boring
abandoned.

Bottom of Hole at 1.5 ft.

Boring Began:  8/31/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/31/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/31/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  1.5 ft
Ground Elevation:  5250.6 ft
Location:  39 43.968, -105 01.514
Coordinates:  N: 2,692,558.4  E: 6,134,321.8

Soil Samples

5

10

N

5250

5245

5240

Project: Federal Blvd - 6th to Howard
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Rock
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Description
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4/5

6/8

0.0 - 1.4 ft. Asphalt Pavement 17 inches.

1.4 - 6.0 ft. clayey SAND, brown, damp to moist,
stiff.

Bottom of Hole at 6.0 ft.

9

14

MC= 14.9 %
#200= 41 %
LL= 33
PL= 14
PI= 19
R-Value= 16
AASHTO: A-6 ( 3 )
USCS: SC

Boring Began:  8/31/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/31/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/31/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  6.0 ft
Ground Elevation:  5247.3 ft
Location:  39 43.892, -105 01.515
Coordinates:  N: 2,692,108.3  E: 6,134,317.8

Soil Samples

5

10

N

5245

5240

5235

Project: Federal Blvd - 6th to Howard
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4/7

5/8

6/10

0.0 - 1.2 ft. Asphalt Pavement 14.5 inches.

1.2 - 2.5 ft. Base Course 15 inches,
CONTAMINATED: strong petroleum oder.

2.5 - 11.0 ft. CLAY with calcareous deposits,
brown with white, moist, stiff to very stiff.

Bottom of Hole at 11.0 ft.

11

13

16

MC= 18.7 %
#200= 67 %
LL= 50
PL= 16
PI= 34
pH= 8
S= 0.022 %
Re= 439 ohms-cm
AASHTO: A-7-6 ( 20 )
USCS: CH
Chloride=0.0385%

Boring Began:  8/31/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/31/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/31/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  11.0 ft
Ground Elevation:  5244.4 ft
Location:  39 43.831, -105 01.511
Coordinates:  N: 2,691,725.7  E: 6,134,327.9

Soil Samples
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7/6

9/9

6/7

0.0 - 1.0 ft. Asphalt Pavement 12.25 inches.

1.0 - 4.5 ft. CLAY FILL CONTAMINATED: strong
petroleum oder, brown - black, moist, medium
dense.

4.5 - 11.0 ft. sandy CLAY FILL with debris: brick,
coal, and organics, gray mottled with brown, moist,
stiff to very stiff.

Bottom of Hole at 11.0 ft.

13

18

13

MC= 16.7 %
#200= 43 %
LL= 45
PL= 15
PI= 30
R-Value= 6
AASHTO: A-7-6 ( 18 )
USCS: CL

Boring Began:  8/31/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/31/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/31/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  11.0 ft
Ground Elevation:  5240.7 ft
Location:  39 43.764, -105 01.517
Coordinates:  N: 2,691,339.8  E: 6,134,314.6

Soil Samples

5

10
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5235

5230
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4/6

4/5

4/4

0.0 - 1.1 ft. Asphalt Pavement 13.5 inches.

1.1 - 1.5 ft. Base Course 5 inches,
CONTAMINATED: strong petroleum odor.
1.5 - 8.0 ft. CLAY, brown, damp, stiff.

8.0 - 11.0 ft. sandy SILT, brown - gray, moist to
wet, stiff.

Bottom of Hole at 11.0 ft.

10

9

8

MC= 19.3 %
#200= 66 %
LL= 49
PL= 16
PI= 33
R-Value= 6
AASHTO: A-7-6 ( 19 )
USCS: CL

Boring Began:  8/31/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/31/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/31/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  11.0 ft
Ground Elevation:  5245.6 ft
Location:  39 43.697, -105 01.513
Coordinates:  N: 2,690,929.5  E: 6,134,335.2

Soil Samples

5

10
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5240

5235

Project: Federal Blvd - 6th to Howard
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Appendix B- Laboratory Test Results 



1 OF 2

YEH & ASSOCIATES, INC

Project No: Date: 9/15/2011

Gradation Atterberg Resis-
ti it Chl id R

211 - 117 Project Name:

Sample Location
Natural Dry

Federal Blvd 6th Ave to Huron

Summary of Laboratory Test Results

CLASSIFICATION
Fi

Water 
S l bl % Swell (+) /

G l
Natural 

M i t tivity Chloride R-
% Value

ohm.cm

P - 1 1.2-5 Bulk 25.6
_ _ _

73 55 23 32
_ _ _ _ _ _

A-7-6 ( 23 ) CH

P - 1 2-3 CA 32 3 82 4
_ _

83 53 23 30
_ _ _ _

1 5
_

A-7-6 ( 26 ) CH

Sample 
Type

Natural Dry 
Density 

(pcf) PLBoring 
NO.

Sand 
(%)

Fines < 
#200 
(%)

LL PI
Soluble 
Sulfate 

%

% Swell ( ) / 
Consoli-    
dation (-) USCSAASHTODepth (ft)

Gravel 
> #4 
(%)

Moisture 
Content 

(%)

pH

P  1 2 3 CA 32.3 82.4 83 53 23 30 1.5 A 7 6 ( 26 ) CH

P - 2 1.3-5 Bulk 14.4
_

7 49 44 42 19 23 8.5 0.010 326 0.2039
_ _

A-7-6 ( 6 ) SC

P - 2 4-5 CA 15.8 104.5
_ _ _ _ _ _ _ _ _ _ _ _ _ _

P - 3 1.2-5 Bulk 5.7
_

33 50 17 NV NP NP
_ _ _ _ _ _

A-1-b ( 0 ) SMP  3 5 u 5 33 50 b ( 0 ) S

P - 4 1.1-5 Bulk 13.7
_

12 45 43 33 17 16
_ _ _ _ _ _

A - 6 ( 3 ) SC

P - 4 5-6 CA 23.2 90.7
_ _ _ _ _ _ _ _ _ _ _ _ _ _

P - 5 0.9-5 Bulk 13.6
_

5 55 40 38 19 19
_ _ _ _ _ _

A - 6 ( 3 ) SC( )

P - 6 1.2-5 Bulk 11.3
_

5 61 34 NV NP NP
_ _ _ _ _ _

A-2-4 ( 0 ) SM

P - 7 1.3-5 Bulk 10.8
_

2 68 30 NV NP NP
_ _ _ _ _ _

A-2-4 ( 0 ) SM

P - 7 5-6 CA 12.8 98.8
_ _ _ _ _ _ _ _ _ _ _ _ _ _

P - 8 1.4-5 Bulk 15.0
_

5 52 43 36 14 22
_ _ _ _ _ _

A - 6 ( 5 ) SC

P - 8 1.5-2.5 CA 20.2 99.9
_ _ _ _ _ _ _ _ _ _ _ _ _ _

P - 9 0.7-5 Bulk 18.1
_ _ _

57 42 15 27
_ _ _ _ _ _

A-7-6 ( 12 ) CL

P - 9 5-6 CA 31.2 81.3
_ _

69 43 16 27
_ _ _ _

0.8
_

A-7-6 ( 16 ) CL

P - 10 0.6-5 Bulk 11.9 _ 1 61 38 29 19 10 8.3 0.004 533 0.0684
_ _

A - 4 ( 0 ) SC

Rev 2 - 8/02 Page 1 OF 2



YEH & ASSOCIATES, INC

Project No: Date: 9/15/2011

Gradation Atterberg Resis-
ti it Chl id R% Swell (+) / CLASSIFICATIONWater 

S l blG l Fi

Summary of Laboratory Test Results
211 - 117 Project Name: Federal Blvd 6th Ave North

Sample Location Natural 
M i t Natural Dry tivity Chloride R-

% Value
ohm.cm

P - 10 2-3 CA 12.0 99.2 0 71 29 NV NP NP
_ _ _ _ _ _

A-2-4 ( 0 ) SM

P - 11 1 3-5 Bulk 20 6
_ _ _

65 47 16 31
_ _ _ _ _ _

A-7-6 ( 18 ) CL

AASHTO

% Swell ( ) / 
Consoli-    
dation (-)

Soluble 
Sulfate 

% USCS
Boring 
NO. Depth (ft) Sample 

Type

Gravel 
> #4 
(%)

Sand 
(%) LL PI

Fines < 
#200 
(%)

Moisture 
Content 

(%)

Natural Dry 
Density 

(pcf)
pHPL

P  11 1.3 5 Bulk 20.6 65 47 16 31 A 7 6 ( 18 ) CL

P - 11 2-3 CA 21.1 99.9
_ _

50 45 16 29
_ _ _ _

0.3
_

A-7-6 ( 10 ) CL

P - 12 1.3-5 Bulk 9.0
_

5 66 29 NV NP NP 8.2 0.004 294 0.1829
_ _

A-2-4 ( 0 ) SM

P - 14 1.4-5 Bulk 14.9
_

5 54 41 33 14 19
_ _ _ _ _ _

A - 6 ( 3 ) SCP  14 5 u 9 5 5 33 9 6 ( 3 ) SC

P - 14 1.4-2.4 CA 15.8 107.5 0 64 36 34 17 17
_ _ _ _

0.5
_

A - 6 ( 2 ) SC

P - 15 2.5-5 Bulk 18.7
_ _ _

67 50 16 34 8.0 0.022 439 0.0385
_ _

A-7-6 ( 20 ) CH

P - 15 5-6 CA 23.0 95.1
_ _

59 49 16 33
_ _ _ _

2.0
_

A-7-6 ( 16 ) CL( )

P - 16 1-4.5 Bulk 16.7
_

10 47 43 45 15 30
_ _ _ _ _ _

A-7-6 ( 18 ) CL

P - 16 3-4 CA 10.6
_

32 47 21 32 47 21
_ _ _ _ _ _

A-2-6 ( 0 ) SC

P - 16 5-6 CA 11.6 98.4 6 67 27 NV NP NP
_ _ _ _ _ _ A-2-4 ( 0 ) SM( )

P - 17 1.5-5 Bulk 19.3
_ _ _

66 49 16 33
_ _ _ _ _ _

A-7-6 ( 19 ) CL

P - 17 5-6 CA 30.3 88.5
_ _

78 50 16 34
_ _ _ _

1.3
_

A-7-6 ( 26 ) CH

6 57 37 31 15 16
_ _ _ _ _

16 A - 6 ( 2 ) SCMix-1: (P-4)+(P-5)+(P-8)+(P-10)+(P-14)

Mix-2: (P-1)+(P-11)+(P-16)+(P-17) 3 38 59 48 17 31
_ _ _ _ _

6 A-7-6 ( 15 ) CL

Mix-3: (P-1)+(P-9)+(P-11)+(P-15)+(P-17) 2 36 62 50 17 33 A-7-6 ( 18 ) CH
Proctor T99 (A)= 104.7 pcf @ 16.9%,                 

Unconfined= 2721 psf
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Sieve  Analysis Hydrometer Analysis

Sieve  Opening  in  Inches U.S.  Standard  Sieves Size of Particles in mm

1002"

Drawn By: MA

Date: 09/15/11
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93

#200 44

 Yeh & Associates, Inc.   
Geotechnical Engineering Consultants

SIEVE   ANALYSIS

Gravel (%)

Sand (%) 

7

49

LL

PL

Federal Blvd 6th Ave to North Project Name:

 Sample ID: P - 2

 Sample  
Depth (ft.):

0-5

 Sample  
Description: SC  /  A - 7 - 6 ( 6 )

Project  No.: 211 - 117

Figure No.: -

Fines (%) 44 PI 23

Checked By: RFL
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Federal Blvd 6th Ave to North Project Name:

 Sample ID: P -3

 Sample  
Depth (ft.):

0-5

 Sample  
Description: SM  /  A - 1 - b ( 0 )

Project  No.: 211 - 117

Figure No.: -

Fines (%) 17 PI NP

Checked By: RFL
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 Sample  
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YEH AND ASSOCIATES, INC
R-Value Test Report

Project Number:211-052 Project Name: Lee's Ferry Road
Sample Id:Mix 1 Depth (ft): 
Soil Description:  clayey SAND Classification: A-6(2)/ SC

R-Value at 300 psi exudation pressure = 16

Test Compact. Density Moist. Horizont. Sample Exud. R R

No. Press. (pcf) (%) Pressure Height Pressure Value Value
(psi) (psi)'@ 160 psi (in). (psi) Correct.

1 300 124.5 12 102.3 2.40 607 25 24
2 300 124.1 13 117 2.56 401 17 19
3 300 124.2 14 122 2.56 266 13 15

Tested by: Mustapha Aichiouene Checked by: RFL
Rev.2-2/2011
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YEH AND ASSOCIATES, INC
R-Value Test Report

Project Number:211-052 Project Name: Lee's Ferry Road
Sample Id:MIX 2 Depth (ft): 1-3
Soil Description:  sandy CLAY Classification: A-7-6(15)/ CL

R-Value at 300 psi exudation pressure = 6

Test Compact. Density Moist. Horizont. Sample Exud. R R

No. Press. (pcf) (%) Pressure Height Pressure Value Value
(psi) (psi)'@ 160 psi (in). (psi) Correct.

1 300 108.1 22 132 2.59 509 13 15
2 300 105.2 24 135 2.61 401 10 11
3 300 105.1 26 145 2.53 299 5 6

Tested by: Mustapha Aichiouene Checked by: RFL
Rev.2-2/2011
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Project No: 211-117 Compaction Effort: Standard Compaction Test Procedure:
Project Name: Federal Blvd 6th Ave to HuronStationing 0.00 Proctor No.

Source Name 0 Sample Location 0
Sampled On: Lab. Maximum Dry Density (MDD), pcf: 104.7 Rock Corr 0.0
Caution: Assumed Rock SpG of 2.60 & 1% Moisture Lab. Optimum Moisture Content (OMC), %: 16.9 Rock Corr 0.0

T
 W

E
IG

H
T

 - 
pc

f

09/25/11

YEH & ASSOCIATES, INC.
AASHTO T99  Method A

# Mix 3

115.0

120.0

125.0

130.0

135.0

140.0

145.0

150.0

Zero Air Void Curves -
Curves of 100% Saturation for Sp.G. 

Equal to:
2.55, 2.60, 2.65, 2.70, 2.75, 2.80

D
R

Y
 U

N
IT

LL PL PI - #200  
(%) Classification Drawn by Date Sampled Checked by

A-7-6 ( 18 )

CH
M.A 9/25/11 RFL# Mix 3 50 17 33 High Plasticity SANDY clay 

CLAY62

LABORATORY COMPACTION (PROCTOR) GRAPH

Soil Description Sample ID
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Project No roject Name:
Sampled b 4-Oct-11
Boring No Depth (ft):
Tested by
Soil Description:

Sample Data:
Diameter: 1.925 in. Length: 3.941 in. 2.047

2.910 sq. in. Rate of Load Application:0.05 in. / min.

Test Results:
Dial 

Reading
Axial 
Load

Axial 
Strain

Corresponding 
ave. cross-

sect'l. area,  A

Comp. 
Stress

Dial 
Readin

g

Axial 
Load

Axial 
Strain

Corresponding 
ave. cross-

sect'l. area,  A

Comp. 
Stress

(in.) (lb) (%) (sq. in.) (psf) (in.) (lb) (%) (sq. in.) (psf)
0.010   0.100

M.A

Ratio (limits: 2.0 - 2.5):
Initial Area of Specimen, Ao:

Mix-3 0 Blow Counts:
Checked by: RFL

Claystone Brown-gray, moist, plastic

YEH & ASSOCIATES, INC.

WORKSHEET FOR UNCONFINED COMPRESSIVE STRENGTH TEST                      

OF COHESIVE SOIL  (ASTM D 2166)

211 - 117 Federal Blvd 6th Ave to Huron 
RFL Date Sampled: 10/3/2011 Date Tested:

0.020   0.110
0.030   0.120
0.040   0.130
0.050   0.140
0.060   0.150
0.070   0.160
0.080   0.170
0.090   0.180

Peak Load 55 lb

Unconfined Compressive Strength (q_u)  =  2721 psf

FORMULA: Sketch of test specimen at failure:

Axial Strain (AS) = Dial Rdg., in / L
Corresponding ave. cross-sectional area (A), sq.in. : 

    = Ao / 1 -  AS 
Compressive Stress, psf  = (Axial Load / A)*144

REMINDER:   Do not test if specimen height is below the 
L/D Ratio limits.  Otherwise, inform the Engineer.

REMARKS:



Project No roject Name:
Sampled b 4-Oct-11
Boring No Depth (ft):
Tested by
Soil Description:

Axial StraAxial Stress
(%) (psf)

  
  
  
  
  
  
  
  
  

Claystone Brown-gray, moist, plastic

Mix-3 0 Blow Counts:
M.A Checked by: RFL

RFL Date Sampled:

YEH & ASSOCIATES, INC.

10/3/2011 Date Tested:

STRESS-STRAIN CURVE
OF COHESIVE SOIL  (ASTM D 2166)

211 - 117 Federal Blvd 6th Ave to Huron 
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Appendix C- Traffic Loading Calculations 



Federal, 8th to Lakewood Gulch      Yeh Project 211-117 
 

Traffic Loading Calculations  
2017 Build Year 

 
Based on the traffic counts and the assignment of ESAL Factors for each vehicle class, the 
Design ESALs for HMA and PCCP Pavement for the 2017 build year would be as follows: 
 
HMA   6,883,280 ESALs 
PCCP 10,32,4,920 ESALs 
 
However, the CCD counts did not include any growth information.  From the CDOT web page, 
the 20-Year factor for this section of Federal Boulevard is 1.14.  Using the method of averages 
for 20-year loadings [(Year 1 + Year 20)]/2 to calculate the design ESALs, the design ESALs 
used should be 20-Year X 1.07 and 30-Year X 1.10. 
 
Following are the design ESALs used for the pavement thickness determination on Federal 
Boulevard. 

 
20-Year HMA ESALs =   7,365,110 ESALs 
30-Year PCCP ESALs = 11,357,412 ESALs 
 
For the intersection of Federal Blvd. and 8th Avenue, the pavement thickness determination the 
ESALs for the average loading on 8th Avenue and the loading on Federal Boulevard were added 
together.  The design ESALs for the intersection with a 2017 build year are as follows: 
 

20-Year HMA ESALs =   8,461,483 ESALs 
30-Year PCCP ESALs = 13,768,087 ESALs 
 





Federal Boulevard, 8th +A1:AA104Avenue to Lakewood Gulch 9/15/2016 211-117  1/3

Cars & 2 axle 2 axle 3 axle 4 axle <5 axle 5 axle >6 axle <6 axle 6 axle >6 axle not

Vehicle Class ->   Bike Pick-ups Long Busses 6 tire single single double double double multiple multiple multiple classified Total

NB Fed S/O 8th - 8/16/11 30 1110 454 29 92 4 0 30 1 2 0 1 1 6898 8652

NB Fed S/O 8th - 8/17/11 69 2434 1354 127 379 19 1 97 3 2 1 1 0 3756 8243

NB Fed S/O 8th - 8/18/11 80 2245 1446 115 416 26 1 119 8 5 3 0 0 3968 8432

NB Fed S/O 8th - 8/19/11 67 2074 1385 116 408 12 1 117 6 7 7 1 2 4191 8394

NB Fed S/O 8th - 8/20/11 66 2065 1379 83 280 4 0 96 1 3 3 0 0 4775 8755  # classif

Average = 62.4 1985.6 1203.6 94 315 13 0.6 91.8 3.8 3.8 2.8 0.6 0.6 4717.6 8495.2 3777.6

The volumes for north bound Federal at this locations are not consistent with the remainder of the traffic counts, and will not be used for calculation of design ESALs

Cars & 2 axle 2 axle 3 axle 4 axle <5 axle 5 axle >6 axle <6 axle 6 axle >6 axle not

Vehicle Class ->   Bike Pick-ups Long Busses 6 tire single single double double double multiple multiple multiple classified Total

SB Fed S/O 8th - 8/16/11 144 10248 1430 163 286 69 2 229 42 25 20 13 12 1197 13880

SB Fed S/O 8th - 8/17/11 114 10202 1400 149 341 69 6 220 49 23 31 12 14 1350 13980

SB Fed S/O 8th - 8/18/11 143 10344 1472 174 292 77 7 249 51 21 26 15 22 1564 14457

SB Fed S/O 8th - 8/19/11 145 11240 1518 172 324 70 3 221 46 30 29 8 24 1210 15040

SB Fed S/O 8th - 8/20/11 132 10513 1459 97 169 48 3 162 28 24 18 10 8 1222 13893  # classif Lane

Average = 135.6 10509.4 1455.8 151 282.4 66.6 4.2 216.2 43.2 24.6 24.8 11.6 16 1308.6 14250 12941.4 Corr.

MGPEC ESAL Factor 0.0005 0.0045 0.29 3.848 0.617 0.29 0.29 3.157 1.788 1.788 2.73 1.788 1.788 0.0182 Factor

2017 Adjusted Avg. Volume 142.0 11003.3 1524.2 158.1 295.7 69.7 4.4 226.4 45.2 25.8 26.0 12.1 16.8 1370.1 14920 2017 Volume

2017 Six Lane - 20-Yr ESALs 155 108438 968034 1332302 399522 44286 2793 1565024 177110 100854 155241 47557 65596 54610 5021521 20-Year HMA W/O growth

2017 Six Lane - 30-Yr ESALs 233 162657 1452051 1998454 599283 66428 4189 2347536 265664 151281 232861 71336 98394 81914 7532282 30-Year PCCP W/O growth

Six Lane - 20-Yr ESALs 148 103570 924579 1272495 381587 42298 2667 1494770 169159 96327 148272 45422 62652 52158 2012 HMA ESALs = 4796104 HMA Design ESALs

Six Lane - 30-Yr ESALs 223 155355 1386868 1908743 572381 63446 4001 2242155 253739 144490 222408 68134 93977 78237 2012 PCCP ESALs = 7194157 PCC Design ESALs

Six Lane Correction Factor = 0.3

Cars & 2 axle 2 axle 3 axle 4 axle <5 axle 5 axle >6 axle <6 axle 6 axle >6 axle not

Vehicle Class ->   Bike Pick-ups Long Busses 6 tire single single double double double multiple multiple multiple classified Total

NB Fed N/O 10th -8/16/11 37 7138 2314 195 559 43 0 276 14 27 26 5 12 3079 13725

NB Fed N/O 10th -8/17/11 42 5848 2489 225 709 46 1 273 23 17 22 2 10 3992 13699

NB Fed N/O 10th -8/18/11 47 6012 2270 236 642 42 2 230 23 17 26 1 10 4323 13881

NB Fed N/O 10th -8/19/11 57 7691 2756 254 695 41 0 335 30 30 32 9 7 2956 14893

NB Fed N/O 10th -8/20/11 39 5250 2281 187 457 15 0 167 5 9 14 0 6 5277 13707  # classif

Average = 44.4 6387.8 2422 219.4 612.4 37.4 0.6 256.2 19 20 24 3.4 9 3925.4 13981 10055.6

MGPEC ESAL Factor 0.0005 0.0045 0.29 3.848 0.617 0.29 0.29 3.157 1.788 1.788 2.73 1.788 1.788 0.0182

2017 Adjusted Avg. Volume 46.5 6688.0 2535.8 229.7 641.2 39.2 0.6 268.2 19.9 20.9 25.1 3.6 9.4 4109.9 14638 2017 Volume

2017 Six Lane - 20-Yr ESALs 51 65911 1610508 1935809 866385 24869 399 1854575 77895 81995 150233 13939 36898 163812 6883280 20-Year HMA W/O growth

2017 Six Lane - 30-Yr ESALs 76 98866 2415762 2903713 1299578 37304 598 2781863 116843 122993 225349 20909 55347 245718 10324920 30-Year PCCP W/O growth

Six Lane - 20-Yr ESALs 49 62952 1538212 1848910 827493 23753 381 1771323 74399 78314 143489 13313 35241 156459 2012 HMA ESALs = 6574288 HMA DesignESALs

Six Lane - 30-Yr ESALs 73 94428 2307318 2773365 1241240 35629 572 2656985 111598 117472 215233 19970 52862 234688 2012 PCCP ESALs = 9861433 PCC DesignESALs

Six Lane Correction Factor = 0.3



Federal Boulevard, 8th +A1:AA104Avenue to Lakewood Gulch 9/15/2016 211-117  2/3

Cars & 2 axle 2 axle 3 axle 4 axle <5 axle 5 axle >6 axle <6 axle 6 axle >6 axle not

Vehicle Class ->   Bike Pick-ups Long Busses 6 tire single single double double double multiple multiple multiple classified Total

SB Fed N/O 10th -8/16/11 122 7082 2240 178 585 65 4 280 36 26 26 11 13 1518 12186

SB Fed N/O 10th -8/17/11 122 7318 2277 160 589 81 1 296 31 29 27 7 13 1656 12607

SB Fed N/O 10th -8/18/11 151 7388 2251 160 573 85 2 279 45 30 40 7 10 1902 12923

SB Fed N/O 10th -8/19/11 134 7533 2266 170 529 74 2 283 50 33 23 9 12 1982 13100

SB Fed N/O 10th -8/20/11 107 7534 2654 117 497 35 3 253 20 37 15 5 10 1274 12561  # classif

Average = 127.2 7371 2337.6 157 554.6 68 2.4 278.2 36.4 31 26.2 7.8 11.6 1666.4 12675.4 11009

MGPEC ESAL Factor 0.0005 0.0045 0.29 3.848 0.617 0.29 0.29 3.157 1.788 1.788 2.73 1.788 1.788 0.0182

2017 Adjusted Avg. Volume 133.2 7717.4 2447.5 164.4 580.7 71.2 2.5 291.3 38.1 32.5 27.4 8.2 12.1 1744.7 13271 2017 Volume

2017 Six Lane - 20-Yr ESALs 146 76055 1554386 1385242 784614 45217 1596 2013829 149231 127093 164004 31978 47557 69541 6450488 20-Year HMA W/O growth

2017 Six Lane - 30-Yr ESALs 219 114083 2331580 2077862 1176920 67825 2394 3020743 223847 190639 246006 47967 71336 104312 9675732 30-Year PCCP W/O growth

Six Lane - 20-Yr ESALs 139 72641 1484610 1323058 749392 43187 1524 1923428 142532 121387 156642 30543 45422 66419 2012 HMA ESALs = 6160925 HMA DesignESALs

Six Lane - 30-Yr ESALs 209 108962 2226915 1984587 1124088 64780 2286 2885141 213798 182081 234963 45814 68134 99629 2012 PCCP ESALs = 9241387 PCC DesignESALs

Six Lane Correction Factor = 0.3

The CDOT web page showed a 20-Year factor of 1.14 for 2013 for this section of Federal Boulevard.  This growth factor will cause an increase in the 20-Year ESALs of 7%

and an increase in the 30-Year ESALs of 10%.

The resultng design ESALs based on highest section of 2017 volumes

were used or pavement designs.

Growth

Factor

20-Yr HMA Design ESALS = 6883280 ESALs X 1.07  = 7365110 20-Year Design ESALs for HMA

30-Yr PCCP Design ESALS = 10324920 ESALs X 1.1  = 11357412 30-Year Design ESALs for PCCP



Federal Boulevard, 8th +A1:AA104Avenue to Lakewood Gulch 9/15/2016 211-117 211-117  3/3

Calculation of Average Weighting Factor for Unclassified Vehicles

SB Fed S/O 8th - 8/20/11 135.6 10509.4 1455.8 151 282.4 66.6 4.2 216.2 43.2 24.6 24.8 11.6 16 1308.6 14250 12941.4

1.05% 81.21% 11.25% 1.17% 2.18% 0.51% 0.03% 1.67% 0.33% 0.19% 0.19% 0.09% 0.12% 100.00%

ESAL Factor 0.0005 0.0045 0.29 3.848 0.617 0.29 0.29 3.157 1.788 1.788 2.73 1.788 1.788

5.24E-06 0.003654 0.032623 0.044898 0.013464 0.001492 9.41E-05 0.052741 0.005969 0.003399 0.005232 0.001603 0.002211 0.012876 Wt "Avg. ESAL factor

NB Fed N/O 10th -8/20/11 44.4 6387.8 2422 219.4 612.4 37.4 0.6 256.2 19 20 24 3.4 9 3925.4 13981 10055.6

0.44% 63.52% 24.09% 2.18% 6.09% 0.37% 0.01% 2.55% 0.19% 0.20% 0.24% 0.03% 0.09% 100.00%

ESAL Factor 0.0005 0.0045 0.29 3.848 0.617 0.29 0.29 3.157 1.788 1.788 2.73 1.788 1.788

2.21E-06 0.002859 0.06985 0.083958 0.037576 0.001079 1.73E-05 0.080435 0.003378 0.003556 0.006516 0.000605 0.0016 0.022418 Wt "Avg. ESAL factor

SB Fed N/O 10th -8/20/11 127.2 7371 2337.6 157 554.6 68 2.4 278.2 36.4 31 26.2 7.8 11.6 1666.4 12675.4 11009

1.16% 66.95% 21.23% 1.43% 5.04% 0.62% 0.02% 2.53% 0.33% 0.28% 0.24% 0.07% 0.11% 100.00%

ESAL Factor 0.0005 0.0045 0.29 3.848 0.617 0.29 0.29 3.157 1.788 1.788 2.73 1.788 1.788

5.78E-06 0.003013 0.061577 0.054877 0.031083 0.001791 6.32E-05 0.079778 0.005912 0.005035 0.006497 0.001267 0.001884 0.019445 Wt "Avg. ESAL factor

Value Used = 0.018246 Wt "Avg. ESAL factor

for unclassified vehicles



8th Avenue ESAL Calcs (High) Federal Blvd. 6th Ave to West Howard Place 4-lane 2017 traffic

Future Traffic Volume Calculations Future 8th Avenue HMA ESAL Calculations

20-Year Design Volume = (2017 Volume + 2037 Volume) / 2 =

Given: Volumes developed from 2009 Counts Design Vol= 15330  + 19156   =  17243 AADT

Volumes: E/O Fed. W/O Fed. 20-Year Design ESALs = Design AADT X 365 Days/yr X 20 Years X ESAL Factor

2012 AADT 14,500 9000 HMA

2035 AADT 18,100 11500 Vehicle ESAL % of Design 20-Year

Annual Growth Factor 1.0112 Class Factor Total AADT ESALs

Distribution: Uniform

Given Cars 0.003 96.0% 17243 362516

Volume 2012 Single Units 0.249 2.7% 17243 846249

Year AADT AADT = Comb. Units 1.087 1.3% 17243 1778721

2012 14500 14500 2033 18321

2013 14662 2034 18526 Calc. Volume ESALs 2987486

2014 14827 2017 2035 18734 20-Year 

2015 14993 Build 2036 18943 AADT = 4-Lane Correction Factor = 0.45

2016 15161 Year 2037 19156 19156

2017 15330 15330 2038 19370 8th Avenue (High) 20-Year HMA Design ESALs = 1344369 ESALs

2018 15502 2039 19587

2019 15676 2040 19806 Future Mainline PCCP ESAL Calculations

2020 15851 2041 20028 30-Year Design Volume = (2017 Volume + 2047 Volume) / 2 =

2021 16029 2042 20253 Design Vol= 15330  + 21412   =  18371 AADT

2022 16208 2043 20479 30-Year Design ESALs = Design AADT X 365 Days/yr X 30 Years X ESAL Factor

2023 16390 2044 20709 Calc. PCCP

2024 16573 2045 20941 30-Year Vehicle ESAL % of Design 30-Year

2025 16759 2046 21175 AADT = Class Factor Total AADT ESALs

2026 16947 2047 21412 21412

2027 17137 2048 21652 Cars 0.003 96.0% 18371 579360

2028 17329 2049 21895 Single Units 0.285 2.7% 18371 1547978

2029 17523 Given 2050 22140 Comb. Units 1.692 1.3% 18371 4424864

2030 17719 20-Year 

2031 17917 AADT = Volume 79208 ESALs 6552202

2032 18118 18,100 4-Lane Correction Factor = 0.45

Design ESAL Calculations => 8th Avenue (High) 30-Year PCCP Design ESALs = 2948491 ESALs



8th Avenue ESAL Calcs (Low) Federal Blvd. 6th Ave to West Howard Place 4-lane 2017 traffic

Future Traffic Volume Calculations Future 8th Avenue HMA ESAL Calculations

20-Year Design Volume = (2017 Volume + 2037 Volume) / 2 =

Given: Volumes developed from 2009 Counts Design Vol= 9933  + 12247   =  11090 AADT

Volumes: E/O Fed. W/O Fed. 20-Year Design ESALs = Design AADT X 365 Days/yr X 20 Years X ESAL Factor

2012 AADT 14,500 9000 HMA

2035 AADT 18,100 11500 Vehicle ESAL % of Design 20-Year

Annual Growth Factor 1.0124 Class Factor Total AADT ESALs

Distribution: Uniform

Given Cars 0.003 96.0% 11090 233156

Volume 2012 Single Units 0.249 2.7% 11090 544273

Year AADT AADT = Comb. Units 1.087 1.3% 11090 1144002

2012 9000 9000 2033 11658

2013 9112 2034 11803 Calc. Volume ESALs 1921432

2014 9225 2017 2035 11949 20-Year 

2015 9339 Build 2036 12097 AADT = 4-Lane Correction Factor = 0.45

2016 9455 Year 2037 12247 12247

2017 9572 9933 2038 12399 8th Avenue (Low) 20-Year HMA Design ESALs = 864644 ESALs

2018 9691 2039 12553

2019 9811 2040 12709 Future Mainline PCCP ESAL Calculations

2020 9933 2041 12866 30-Year Design Volume = (2017 Volume + 2047 Volume) / 2 =

2021 10056 2042 13026 Design Vol= 9933  + 13854   =  11893 AADT

2022 10180 2043 13187 30-Year Design ESALs = Design AADT X 365 Days/yr X 30 Years X ESAL Factor

2023 10307 2044 13351 Calc. PCCP

2024 10434 2045 13516 30-Year Vehicle ESAL % of Design 30-Year

2025 10564 2046 13684 AADT = Class Factor Total AADT ESALs

2026 10695 2047 13854 13854

2027 10827 2048 14026 Cars 0.003 96.0% 11893 375062

2028 10962 2049 14199 Single Units 0.285 2.7% 11893 1002119

2029 11098 Given 2050 14376 Comb. Units 1.692 1.3% 11893 2864535

2030 11235 20-Year 

2031 11375 AADT = Volume 79208 ESALs 4241716

2032 11516 11,500 4-Lane Correction Factor = 0.45

Design ESAL Calculations => 8th Avenue (Low) 30-Year PCCP Design ESALs = 1908772 ESALs



8th Ave ESAL Calcs (Avg load) Federal Blvd. 6th Ave to Holden Place 4-lane

Future Traffic Volume Calculations Future 8th Avenue HMA ESAL Calculations

20-Year Design Volume = (2012 Volume + 2032 Volume) / 2 =

Given: Volumes developed from 2009 Counts Design Vol= 12447  + 15677   =  14062 AADT

Volumes: E/O Fed. W/O Fed. 20-Year Design ESALs = Design AADT X 365 Days/yr X 20 Years X ESAL Factor

2012 AADT 14,500 9000 Avg

2035 AADT 18,100 11500 Vehicle ESAL % of Design 20-Year

Annual Growth Factor 1.0116 Class Factor Total AADT ESALs

Distribution: Uniform

Given Cars 0.003 96.0% 14062 295643

Volume 2012 Single Units 0.249 2.7% 14062 690142

Year AADT AADT = Comb. Units 1.087 1.3% 14062 1450601

2012 11750 11750 2033 14970

2013 11886 2034 15144 Calc. Volume ESALs 2436385

2014 12024 2017 2035 15319 20-Year 

2015 12164 Build 2036 15497 AADT = 4-Lane Correction Factor = 0.45

2016 12305 Year 2037 15677 15677

2017 12447 12447 2038 15859 8th Ave (Avg Load) 20-Year HMA Design ESALs = 1096373 ESALs

2018 12592 2039 16043

2019 12738 2040 16229 Future Mainline PCCP ESAL Calculations

2020 12886 2041 16417 30-Year Design Volume = (2012 Volume + 2042 Volume) / 2 =

2021 13035 2042 16607 Design Vol= 12447  + 17593   =  15020 AADT

2022 13186 2043 16800 30-Year Design ESALs = Design AADT X 365 Days/yr X 30 Years X ESAL Factor

2023 13339 2044 16995 Calc. Avg

2024 13494 2045 17192 30-Year Vehicle ESAL % of Design 30-Year

2025 13651 2046 17392 AADT = Class Factor Total AADT ESALs

2026 13809 2047 17593 17,593

2027 13969 2048 17797 Cars 0.003 96.0% 15020 473683

2028 14131 2049 18004 Single Units 0.285 2.7% 15020 1265621

2029 14295 Given 2050 18213 Comb. Units 1.692 1.3% 15020 3617752

2030 14461 20-Year 

2031 14629 AADT = Volume 79208 ESALs 5357056

2032 14798 14800 4-Lane Correction Factor = 0.45

Design ESAL Calculations => 8th Ave (Avg Load) 30-Year PCCP Design ESALs = 2410675 ESALs
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Appendix D- Pavement Design Calculations 



Federal Blvd. 8th to West Howard Place   Yeh No. 211-117 

Project NHPP 2873-172 (19957) 

MGPEC 20-Year HMA Design 

2017 Build Year Traffic 
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1993 AASHTO Pavement Design
 

DARWin Pavement Design and Analysis System
 

A Proprietary AASHTOWare
Computer Software Product

Yeh & Associates, Inc.
 

Flexible Structural Design Module
 

Federal Boulevard - 8th Avenue North
211-117

R = 5
Based on 2017 construction

 
Flexible Structural Design

18-kip ESALs Over Initial Performance Period 7,365,110 
Initial Serviceability 4.5 
Terminal Serviceability 2.5 
Reliability Level 95 %
Overall Standard Deviation 0.44 
Roadbed Soil Resilient Modulus 3,025 psi
Stage Construction 1 

 
Calculated Design Structural Number 6.31 in

 
Specified Layer Design

 
 

Layer

 
 
Material Description

Struct
Coef.
(Ai)

Drain
Coef.
(Mi)

 
Thickness
(Di)(in)

 
Width

(ft)

 
Calculated

SN (in)
1 HMA 0.44 1 12.5 36 5.50
2 ABC Class 6 0.15 1 6 36 0.90

Total - - - 18.50 - 6.40
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Project NHPP 2873-172 (19957) 

MGPEC 20-Year HMA Design 

2017 Build Year Traffic 

 

 



Page 1

1993 AASHTO Pavement Design
 

DARWin Pavement Design and Analysis System
 

A Proprietary AASHTOWare
Computer Software Product

Yeh & Associates, Inc.
 

Flexible Structural Design Module
 

Federal Boulevard - 8th Avenue North
Intersection of Federal Boulevard and 8th Avenue

211-117
R = 5

Based on 2017 construction
 

Flexible Structural Design

18-kip ESALs Over Initial Performance Period 8,461,483 
Initial Serviceability 4.5 
Terminal Serviceability 2.5 
Reliability Level 95 %
Overall Standard Deviation 0.44 
Roadbed Soil Resilient Modulus 3,025 psi
Stage Construction 1 

 
Calculated Design Structural Number 6.42 in

 
Specified Layer Design

 
 

Layer

 
 
Material Description

Struct
Coef.
(Ai)

Drain
Coef.
(Mi)

 
Thickness
(Di)(in)

 
Width

(ft)

 
Calculated

SN (in)
1 HMA 0.44 1 12.75 36 5.61
2 ABC Class 6 0.15 1 6 36 0.90

Total - - - 18.75 - 6.51
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MGPEC 30-Year PCCP Design 

2017 Build Year Traffic 

 

 

 



Rigid Pavement Design - Based on AASHTO Supplemental Guide

Reference:  LTPP DATA ANALYSIS - Phase I: Validation of Guidelines for k-Value Selection and Concrete 

Pavement Performance Prediction

I.  General

Agency: CCD / CDOT

Street Address:

City: Denver

State: CO

Project Number: 211-117 ID: Default

Description: Federal Boulevard 2017 Build Year

Location: 8th to Howard

II.  Design

Serviceability 

Initial Serviceability, P1: 4.5 Joint Spacing:

Terminal Serviceability, P2: 2.5

15.0 ft

PCC Properties

28-day Mean Modulus of Rupture, (S'c)': 650 psi JPCP

Elastic Modulus of Slab, Ec: 3,400,000 psi

Poisson's Ratio for Concrete, m: 0.15             Effective Joint Spacing: 180 in

Base Properties

Elastic Modulus of Base, Eb: 15,000 psi

Design Thickness of Base, Hb: 6.0               in

Slab-Base Friction Factor, f: 1.0               

Reliability and Standard Deviation

Reliability Level (R): 95.0 % Edge Support Factor: 0.94

Overall Standard Deviation, S0: 0.34

Climatic Properties
Slab Thickness used for

Mean Annual Wind Speed, WIND: 9.0 mph Sensitivity Analysis: 10.25         in

Mean Annual Air Temperature, TEMP: 50.0
o
F

Mean Annual Precipitation, PRECIP: 15.0 in

Subgrade k-Value

50                psi/in

Design ESALs

11.3             million

Calculated Slab Thickness for Above Inputs: 10.25 in

Pavement Type, Joint Spacing (L)

JPCP

JRCP

CRCP

Edge Support

Conventional 12-ft wide traffic lane

Conventional 12-ft wide traffic lane + tied PCC

2-ft widened slab w/conventional 12-ft traffic lane

Sensitivity Analysis

Modulus of Rupture Elastic Modulus (Slab)

Elastic Modulus (Base) Base Thickness

k-Value Joint Spacing

Reliability Standard Deviation
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Project NHPP 2873-172 (19957) 

MGPEC 30-Year PCCP Design 

2017 Build Year Traffic 

 

 



Rigid Pavement Design - Based on AASHTO Supplemental Guide

Reference:  LTPP DATA ANALYSIS - Phase I: Validation of Guidelines for k-Value Selection and Concrete 

Pavement Performance Prediction

I.  General

Agency: CCD / CDOT

Street Address:

City: Denver

State: CO

Project Number: 211-117 ID: Default

Description: Federal  Blvd & 8th Ave Intersection

Location: 8th to Howard

II.  Design

Serviceability 

Initial Serviceability, P1: 4.5 Joint Spacing:

Terminal Serviceability, P2: 2.5

15.0 ft

PCC Properties

28-day Mean Modulus of Rupture, (S'c)': 650 psi JPCP

Elastic Modulus of Slab, Ec: 3,400,000 psi

Poisson's Ratio for Concrete, m: 0.15             Effective Joint Spacing: 180 in

Base Properties

Elastic Modulus of Base, Eb: 15,000 psi

Design Thickness of Base, Hb: 6.0               in

Slab-Base Friction Factor, f: 1.0               

Reliability and Standard Deviation

Reliability Level (R): 95.0 % Edge Support Factor: 0.94

Overall Standard Deviation, S0: 0.34

Climatic Properties
Slab Thickness used for

Mean Annual Wind Speed, WIND: 9.0 mph Sensitivity Analysis: 10.54         in

Mean Annual Air Temperature, TEMP: 50.0
o
F

Mean Annual Precipitation, PRECIP: 15.0 in

Subgrade k-Value

50                psi/in

Design ESALs

13.8             million

Calculated Slab Thickness for Above Inputs: 10.54 in
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Appendix E- User Cost Calculations 
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Appendix F- Life Cycle Quantities, Costs and Report 

 

 

 



Federal Blvd., 8th Ave to Lakewood Gulch Input Quantities for Life Cycle Cost 211‐117 page 1/4
Given: The Life cycle cost will be done comparing one mile for both directions. 2/17/2012
Section Length = 5280 feet Station  0 to  52.8
(One Direction Only) 1 mile
Project Width = 82 feet 3 ‐ 11 foot driving lanes in each direction, 1 ‐ 16 foot center turn lane

27.3 yd
Number of sq yds = 48107  ‐ one mile ‐ one direction

Assumptions:  ‐ Most of the alignment will require removal of the old pavement and replacement with a new pavement, and
   the subgrade treatment will be the same for either HMA or PCC pavement, so no subgrade costs or user costs
   are being considered for the life cycle cost.
 ‐ Night Lane closures will be used for rehabilitation construction & one lane will be provided for traffic control

HMA Time, Quantities and Costs
Both HMA & PCC Designs call for 6 inches of aggregate base course (ABC), so no subbase treatment will be considered for the LCCA

Mixes Proposed = 10 inches S(100) with PG 64‐22 Binder
2 Inches SMA containing PG 76‐28 Binder

Total Tonnage
Bottom Mat = 10.0 inches S(100) with PG 64‐22 26459   tons
Top Mat = 2.0 Inches SMA containing PG 76‐28 5292   tons

Total HMA 31750 tons
HMA ‐ Costs for LCC Analysis  +/‐ 10%

most Lowest Most Likely Highest
Initial Pavement Construction low likely high Treatment Treatment Treatment

$/ton $/ton $/ton Cost Cost Cost

   22,293 yd2 @ 10.0"= 26459 tons X $50.00 $55.00 $60.00 $1,322,933 $1,455,227 $1,587,520
   22,293 yd2 @ 2.0"= 5292 tons X $75.00 $85.00 $95.00 $396,880 $449,797 $502,715

Lowest Most Likely Highest
CDOT 2012 Pavement Design Manual calls for additional  Subtotal = $1,719,813 $1,905,024 $2,090,235
costs to address Preliminary Engineering (10%), Traffic
Control (15%), and Construction Engineering (18.1%) Lowest Most Likely Highest

With Additional Costs CE, PE & Traffic = 43.1% Total =  $2,461,053 $2,726,089 $2,991,126
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HMA Rehabilitation Treatment   = 2 " mill and 2" SX(100) PG 76‐28 at 11 years, 21 years, 31 years and 41
Rehabilitation Costs
SMA Cost = Same as Above

most Lowest Most Likely Highest
low likely high Treatment Treatment Treatment

$/sq yd $/ton $/ton Cost Cost Cost
Milling 48,107 yd2 X $1.75 $2.00 $2.25 $84,187 $96,213 $108,240

   42,240 yd2 @ 2.0"= 5292 tons X $75.00 $85.00 $95.00 $396,880 $449,797 $502,715
Subtotal = $481,067 $546,011 $610,955

CDOT 2011 Pavement Design Manual calls for additional
costs to address Preliminary Engineering (10%), Traffic
Control (15%), and Construction Engineering (18.1%) Lowest Most Likely Highest

With Additional Costs CE, PE & Traffic = 43.1% $688,406 $781,341 $874,276

Salvage Value (SV) for 1 year on last rehab = N/A with 10 year rehab cycles.
SV = (1‐(LA/LE)*C
Where:
   SV = Salvage Value
   LA = Portion of Design Life Consumed
   LE = Design Life of Rehabilitation
   C = Cost of Rehabilitation
   

Time Rehab Milling (one mile / one direction) (All work done at night between 8 PM and 6 AM, 10 hour closure)
  Milling Time 7 days One pass per lane for one mile of project (82 ft/12 ft/pass = 7 passes) @ 1.0 miles

48,107 yd2 X 220 lbs/yd2‐in / 2000 lb/ton = 5292 tons
   Overlay Time 7 days 2.0" in one lift at app. 800 tons/night = 7 nights
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The calculated user costs were as follows:
The CDOT Work Zone User Cost Program was used to determine user costs for the rehabilitation cycles.

Work Zone Capacity /Lane
(Year 2023) 10‐Year Rehabilitation = $9,244 1522
(Year 2033) 20‐Year Rehabilitation = $9,899 1426
(Year 2043) 30‐Year Rehabilitation = $10,565 1421

Maintenance Costs were taken from the 2012 CDOT Pavement Design Manual (Table 10.4) CDOT Region 6

HMA Cost per Lane Mile/yr = $2,520 => one mile ‐ 7 lanes wide (82ft) (X7) = $17,640 per year

PCCP Time, Quantities and Cost
Initial Pavement Construction

Assumptions:  ‐ 6‐lane / two‐way traffic will be maintained at all times for original construction by using detours,
   therefore, current flow is assumed and no difference in user costs will be considered for original construction
 ‐ Single lane closures will be used for rehabilitation construction at night

The pavement design calls for a 10.5 inch PCC pavement and PCC costs were obtained from the CDOT Cost data book for 2010

Lowest Most Likely Highest
Treatment Treatment Treatment

PCC (in) =  10.5 $/sq yd‐in $/sq yd‐in $/sq yd‐in Cost Cost Cost
48107  yd2 X $3.50 $4.00 $4.50 subtotal = $1,767,920 $2,020,480 $2,273,040

Initial Cost With Additional Costs
 10% (PE), 15% (Traffic), & 18.1% (CE)PE = 43.1% $2,529,894 $2,891,307 $3,252,720

Rehabilitation Treatments
Treatments     =            0.5% slab replacement, sawing and sealing joints, and grinding travel lanes

Time for Rehab Treatments: Total =  21 days Slab Replacment ‐ 7 nights lane closure
Grinding Travel Lanes ‐ 7 nights / one lane per night (12' X 1 mile)
Saw and Seal Joints ‐ 7 nights / one lane per night (trans. and long. Joints)
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1 miles X 5280 ft/mile / 15 ft/slab X 8 slabs wide = 2816 slabs
0.50% X 2816 slabs  =   14 slabs X 20 yd2/slab = 282 yd2

Grinding Trvl Lanes= 1 miles X 1760 yds/miX 66 ft /  3 ft/yd = 38720 yd2

Longitudinal Joints = 1 miles X 5280 ft/mile / 9 long jts 47520 feet
Transverse Joints 1 miles X 5280 ft/mile / 82 ft/t‐jt / 15 jt sp 28864 feet

Total Joint filling 76384 lin ft
PCC Rehabilitation Treatment Costs

Lowest Most Likely Highest
Slab Replacement $300 $/yd2 $350 $/yd2 $400 $/yd2
Saw and Seal Joints $1.75 $/LF $2.00 $/LF $2.25 $/LF
Grinding lanes $5.50 $/yd2 $6.00 $/yd2 $6.50 $/yd2

Slab Replacement 282 yd2 X $84,480 $98,560 $112,640
Saw and Seal Joints 76384 lin ft X $133,672 $152,768 $171,864
Grinding lanes 38720 yd2 X $212,960 $232,320 $251,680

Lowest Most Likely Highest
Total Rehabilitation Cost Range = $431,112 $483,648 $536,184

Lowest Most Likely Highest
With Additional Costs CE, PE & Traffic = 43.1% $616,921 $692,100 $767,279

The CDOT Work Zone User Cost Program was used to determine user costs for the rehabilitation cycles.

The calculated user costs were as follows:
Work Zone Capacity

(Year 2037) 22‐Year Rehabilitation = $15,083 1421

Maintenance Costs were taken from the 2012 CDOT Pavement Design Manual (Table 10.4) CDOT Region 6

CDOT Region 6
PCC Cost per Lane Mile/yr = $643 => one mile ‐ 7 lanes wide (82ft) (X7) = $4,501 per year



Federal Boulevard, 7th Avenue to Holden Place
40‐Year Life Cycle Cost Comparison at 75th Percentile

Statistics

HMA 
Alternative: 

Agency 
Cost

HMA 
Alternative: 
User Cost

PCCP 
Alternative: 

Agency 
Cost

PCCP 
Alternative: 
User Cost

Probability Function
Minimum $3,996.99 $14.26 $2,943.68 $5.90
Maximum $4,756.52 $17.53 $3,652.25 $7.40
Mean $4,345.75 $15.84 $3,293.08 $6.64 % Difference =
Median $4,345.35 $15.85 $3,294.11 $6.64   Higher ‐ Lower
Standard Deviation $126.31 $0.50 $146.70 $0.23           Lower
Percentile (5%) $4,138.07 $15.04 $3,047.58 $6.27
Percentile (10%) $4,182.71 $15.22 $3,093.44 $6.35
Percentile (75%) $4,434.42 $16.18 $3,400.17 $6.79 30.6% lower with PCCP
Percentile (95%) $4,555.01 $16.66 $3,538.11 $7.01

Cost in thousands for one mile of Federal Blvd.



RealCost Input Data

1.     Economic Variables
Value of Time for Passenger Cars ($/hour) $17.00
Value of Time for Single Unit Trucks ($/hour) $35.00
Value of Time for Combination Trucks ($/hour) $36.50

2.    Analysis Options
Include User Costs in Analysis Yes
Include User Cost Remaining Service Life Value Yes
Use Differential User Costs Yes
User Cost Computation Method Specified
Include Agency Cost Remaining Service Life Value Yes
Traffic Direction Both
Analysis Period (Years) 40
Beginning of Analysis Period 2013
Discount Rate (%) 3.3

LCCANORMAL(3.3,0.18)

3.    Project Details and Quantity Calculations
State Route SH 88, Federal Boulevard
Project Name Federal Boulevard, 7th Avenue - 

North
Region 211-117
County Denver
Analyzed By R. LaForce
Mileposts
Begin 0.00
End 1.00
Length of Project (miles) 1.00
Comments 12.0" HMA versus 10.5" PCC on 

compacted subgrade with 6" 
ABC at $55/$85/$4.00

4.     Traffic Data
AADT Construction Year (total for both directions) 36,000
Cars as Percentage of AADT (%) 95.3
Single Unit Trucks as Percentage of AADT (%) 3.3
Combination Trucks as Percentage of AADT (%) 1.4
Annual Growth Rate of Traffic (%) 1.3

LCCATRIANG(0.34,1.34,2.34)
Speed Limit Under Normal Operating Conditions (mph) 40
No of Lanes in Each Direction During Normal Conditions 3
Free Flow Capacity (vphpl) 2167
Rural or Urban Hourly Traffic Distribution Urban
Queue Dissipation Capacity (vphpl) 2149
Maximum AADT (total for both directions) 350,000
Maximum Queue Length (miles) 1.0

RealCost 2.2 Report 2/17/2012
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Alternative 1

          Initial Construction HMA 
Pavement 
Construction

              Agency Construction Cost ($1000) $2,726.09 
LCCATRIANG(2461.053,2726.09
,2991.126)

              User Work Zone Costs ($1000) $0.00 
              Work Zone Duration (days) 0
              No of Lanes Open in Each Direction During Work Zone 2
              Activity Service Life (years) 10.0
              Maintenance Frequency (years) 1
              Agency Maintenance Cost ($1000) 17.64
              Work Zone Length (miles) 1.00
              Work Zone Speed Limit (mph) 40
              Work Zone Capacity (vphpl) 3500
             Time of Day of Lane Closures (use whole numbers based on 
a 24-hour clock)
                     Inbound Start End
                           First period of lane closure 0 24
                           Second period of lane closure 0 24
                          Third period of lane closure 0 24

                    Outbound Start End
                           First period of lane closure 0 24
                           Second period of lane closure 0 24
                          Third period of lane closure 0 24

          Rehabilitation #1 Mill and 2 Inch Overlay
              Agency Construction Cost ($1000) $781.34 

LCCATRIANG(688.406,781.341,
874.276)

              User Work Zone Costs ($1000) $9.24 
              Work Zone Duration (days) 14
              No of Lanes Open in Each Direction During Work Zone 2
              Activity Service Life (years) 10.0
              Maintenance Frequency (years) 1
              Agency Maintenance Cost ($1000) 17.64
              Work Zone Length (miles) 1.00
              Work Zone Speed Limit (mph) 35
              Work Zone Capacity (vphpl) 3500
             Time of Day of Lane Closures (use whole numbers based on 
a 24-hour clock)
                     Inbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6

                    Outbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6
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          Rehabilitation #2 Mill and 2 Inch Overlay
              Agency Construction Cost ($1000) $781.34 

LCCATRIANG(688.406,781.341,
874.276)

              User Work Zone Costs ($1000) $9.90 
              Work Zone Duration (days) 14
              No of Lanes Open in Each Direction During Work Zone 2
              Activity Service Life (years) 10.0
              Maintenance Frequency (years) 1
              Agency Maintenance Cost ($1000) 17.64
              Work Zone Length (miles) 1.00
              Work Zone Speed Limit (mph) 35
              Work Zone Capacity (vphpl) 3500
             Time of Day of Lane Closures (use whole numbers based on 
a 24-hour clock)
                     Inbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6

                    Outbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6

          Rehabilitation #3 Mill and 2 Inch Overlay
              Agency Construction Cost ($1000) $781.34 

LCCATRIANG(688.406,781.341,
874.276)

              User Work Zone Costs ($1000) $10.57 
              Work Zone Duration (days) 14
              No of Lanes Open in Each Direction During Work Zone 2
              Activity Service Life (years) 10.0
              Maintenance Frequency (years) 1
              Agency Maintenance Cost ($1000) 17.64
              Work Zone Length (miles) 1.00
              Work Zone Speed Limit (mph) 35
              Work Zone Capacity (vphpl) 3500
             Time of Day of Lane Closures (use whole numbers based on 
a 24-hour clock)
                     Inbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6

                    Outbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6
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          Rehabilitation #4 Mill and 2 Inch Overlay
              Agency Construction Cost ($1000) $781.34 

LCCATRIANG(688.406,781.341,
874.276)

              User Work Zone Costs ($1000) $10.57 
              Work Zone Duration (days) 14
              No of Lanes Open in Each Direction During Work Zone 2
              Activity Service Life (years) 10.0
              Maintenance Frequency (years) 1
              Agency Maintenance Cost ($1000) 17.64
              Work Zone Length (miles) 1.00
              Work Zone Speed Limit (mph) 35
              Work Zone Capacity (vphpl) 3500
             Time of Day of Lane Closures (use whole numbers based on 
a 24-hour clock)
                     Inbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6

                    Outbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6

          Rehabilitation #5 Mill and 2 Inch Overlay
              Agency Construction Cost ($1000) $781.34 

LCCATRIANG(688.406,781.341,
874.276)

              User Work Zone Costs ($1000) $10.57 
              Work Zone Duration (days) 14
              No of Lanes Open in Each Direction During Work Zone 2
              Activity Service Life (years) 10.0
              Maintenance Frequency (years) 1
              Agency Maintenance Cost ($1000) 17.64
              Work Zone Length (miles) 1.00
              Work Zone Speed Limit (mph) 35
              Work Zone Capacity (vphpl) 3500
             Time of Day of Lane Closures (use whole numbers based on 
a 24-hour clock)
                     Inbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6

                    Outbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6
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          Rehabilitation #6 Mill and 2 Inch Overlay
              Agency Construction Cost ($1000) $781.34 

LCCATRIANG(688.406,781.341,
874.276)

              User Work Zone Costs ($1000) $10.57 
              Work Zone Duration (days) 14
              No of Lanes Open in Each Direction During Work Zone 2
              Activity Service Life (years) 10.0
              Maintenance Frequency (years) 1
              Agency Maintenance Cost ($1000) 17.64
              Work Zone Length (miles) 1.00
              Work Zone Speed Limit (mph) 35
              Work Zone Capacity (vphpl) 3500
             Time of Day of Lane Closures (use whole numbers based on 
a 24-hour clock)
                     Inbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6

                    Outbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6
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Alternative 2

           Initial Construction PCC Option
              Agency Construction Cost ($1000) $2,891.52 

LCCATRIANG(2529.911,2891.89
4,3252.743)

              User Work Zone Costs ($1000) $0.00 
              Work Zone Duration (days) 0
              No of Lanes Open in Each Direction During Work Zone 2
              Activity Service Life (years) 22.0
              Maintenance Frequency (years) 1
              Agency Maintenance Cost ($1000) 4.501
              Work Zone Length (miles) 1.00
              Work Zone Speed Limit (mph) 65
              Work Zone Capacity (vphpl) 3500
             Time of Day of Lane Closures (use whole numbers based on 
a 24-hour clock)
                     Inbound Start End
                           First period of lane closure 0 24
                           Second period of lane closure 0 24
                          Third period of lane closure 0 24

                    Outbound Start End
                           First period of lane closure 0 24
                           Second period of lane closure 0 24
                          Third period of lane closure 0 24

          Rehabilitation #1 PCC Option
              Agency Construction Cost ($1000) $692.10 

LCCATRIANG(616.921,692.1,76
7.279)

              User Work Zone Costs ($1000) $15.08 
              Work Zone Duration (days) 21
              No of Lanes Open in Each Direction During Work Zone 2
              Activity Service Life (years) 22.0
              Maintenance Frequency (years) 1
              Agency Maintenance Cost ($1000) 4.501
              Work Zone Length (miles) 1.00
              Work Zone Speed Limit (mph) 35
              Work Zone Capacity (vphpl) 3500
             Time of Day of Lane Closures (use whole numbers based on 
a 24-hour clock)
                     Inbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6

                    Outbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6
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          Rehabilitation #2 PCC Option
              Agency Construction Cost ($1000) $692.10 

LCCATRIANG(616.921,692.1,76
7.279)

              User Work Zone Costs ($1000) $15.08 
              Work Zone Duration (days) 21
              No of Lanes Open in Each Direction During Work Zone 2
              Activity Service Life (years) 18.0
              Maintenance Frequency (years) 1
              Agency Maintenance Cost ($1000) 4.501
              Work Zone Length (miles) 1.00
              Work Zone Speed Limit (mph) 35
              Work Zone Capacity (vphpl) 3500
             Time of Day of Lane Closures (use whole numbers based on 
a 24-hour clock)
                     Inbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6

                    Outbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6

          Rehabilitation #3 PCC Option
              Agency Construction Cost ($1000) $692.10 

LCCATRIANG(616.921,692.1,76
7.279)

              User Work Zone Costs ($1000) $15.08 
              Work Zone Duration (days) 21
              No of Lanes Open in Each Direction During Work Zone 2
              Activity Service Life (years) 18.0
              Maintenance Frequency (years) 1
              Agency Maintenance Cost ($1000) 4.501
              Work Zone Length (miles) 1.00
              Work Zone Speed Limit (mph) 35
              Work Zone Capacity (vphpl) 3500
             Time of Day of Lane Closures (use whole numbers based on 
a 24-hour clock)
                     Inbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6

                    Outbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6
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          Rehabilitation #4 PCC Option
              Agency Construction Cost ($1000) $692.10 

LCCATRIANG(616.921,692.1,76
7.279)

              User Work Zone Costs ($1000) $15.08 
              Work Zone Duration (days) 21
              No of Lanes Open in Each Direction During Work Zone 2
              Activity Service Life (years) 18.0
              Maintenance Frequency (years) 1
              Agency Maintenance Cost ($1000) 4.501
              Work Zone Length (miles) 1.00
              Work Zone Speed Limit (mph) 35
              Work Zone Capacity (vphpl) 3500
             Time of Day of Lane Closures (use whole numbers based on 
a 24-hour clock)
                     Inbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6

                    Outbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6

          Rehabilitation #5 PCC Option
              Agency Construction Cost ($1000) $692.10 

LCCATRIANG(616.921,692.1,76
7.279)

              User Work Zone Costs ($1000) $15.08 
              Work Zone Duration (days) 21
              No of Lanes Open in Each Direction During Work Zone 2
              Activity Service Life (years) 18.0
              Maintenance Frequency (years) 1
              Agency Maintenance Cost ($1000) 4.501
              Work Zone Length (miles) 1.00
              Work Zone Speed Limit (mph) 35
              Work Zone Capacity (vphpl) 3500
             Time of Day of Lane Closures (use whole numbers based on 
a 24-hour clock)
                     Inbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6

                    Outbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6
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          Rehabilitation #6 PCC Option
              Agency Construction Cost ($1000) $692.10 

LCCATRIANG(616.921,692.1,76
7.279)

              User Work Zone Costs ($1000) $15.08 
              Work Zone Duration (days) 21
              No of Lanes Open in Each Direction During Work Zone 2
              Activity Service Life (years) 18.0
              Maintenance Frequency (years) 1
              Agency Maintenance Cost ($1000) 4.501
              Work Zone Length (miles) 1.00
              Work Zone Speed Limit (mph) 35
              Work Zone Capacity (vphpl) 3500
             Time of Day of Lane Closures (use whole numbers based on 
a 24-hour clock)
                     Inbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6

                    Outbound Start End
                           First period of lane closure 21 6
                           Second period of lane closure 21 6
                          Third period of lane closure 21 6
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Deterministic Results

Total Cost
Alternative 1: Alternative 2: 

Agency Cost
($1000)

User Cost
($1000)

Agency Cost
($1000)

User Cost
($1000)

Undiscounted Sum $5,705.15 $29.71 $3,628.82 $12.34 
Present Value $4,349.22 $15.84 $3,291.73 $6.64 
EUAC $197.39 $0.72 $149.40 $0.30 
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Probabilistic Results

Total Cost (Present Value)
Alternative 1: Alternative 2: 

Agency Cost
($1000)

User Cost
($1000)

Agency Cost
($1000)

User Cost
($1000)

Mean $4,345.75 $15.84 $3,293.08 $6.64 
Standard Deviation $126.31 $0.50 $146.70 $0.23 
Minimum $3,996.99 $14.26 $2,943.68 $5.90 
Maximum $4,756.52 $17.53 $3,652.25 $7.40 
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Stabilization table Fed 7th to Holden.doc Created on 12/9/2011 12:23:00 PM  

Federal Boulevard, 7th to Holden Place 
CC 0881-025 (18365) 

 
 

Pavement Stabilization Parameter Table 
 
 

DESIGN PARAMETER 
MAINLINE 
FEDERAL 

BOULEVARD 

FEDERAL BLVD. / 
8TH AVENUE 

INTERSECTION 
Design life (years): 30 30 

18k ESAL: 10,847,576 12,410,055 
% Trucks: 40 40 

Initial Serviceability: 4.5 4.5 
Terminal Serviceability: 2.5 2.5 

% Reliability: 95 95 
R-Value Design: 5 5 

Soil Resilient Modulus (psi): 3,025 3,025 
Modulus of Subgrade Reaction (psi/in) 50 50 

Unconfined Compressive Strength (psf) : 2,721 2,721 
Drainage Coefficient: 1.0 1.0 

Pavement thickness (in): 10.5” 11.0” 
Base thickness (in): 6” ABC Class 6 6” ABC Class 6 

HMA Grading - - 
 Bottom  Lift thicknesses (in): - - 

HMA Grading: - - 
Top Lift thickness (in): - - 

 



 

 PSP - 313 
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1.0  PURPOSE AND SCOPE OF WORK 

This report presents the results of Yeh and Associates geotechnical engineering 

investigation and evaluation for the proposed retaining wall and associated structures.  The 

proposed retaining wall and structures will be located along the north side of 8th Avenue at  Weir 

Gulch, east of Federal Boulevard (Figure 1, Site Vicinity Map).  

The FINAL Pavement Design Report for this project was submitted on February 27, 

2012. 

 
Figure 1, Site Vicinity Map (USGS Fort Logan, CO, 7.5 Minute Quadrangle, 2011) 

The purpose of this investigation was to evaluate the geotechnical characteristics of the 

subsurface soils and bedrock at the location of the retaining wall to provide geotechnical 

engineering recommendations.  The scope of the study included the following tasks: 

 Conduct a subsurface investigation to obtain information on the subsurface 

materials. 

 Perform laboratory testing on soil samples obtained during the subsurface 

investigation to determine the engineering characteristics of the on-site soils and 

bedrock. 
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 Prepare a report that summarizes our evaluation of the field and laboratory data 

and presents the results of our geotechnical engineering analyses and 

recommendations for the proposed structure. 

2.0 PROPOSED CONSTRUCTION 

A concrete retaining wall is proposed to be constructed along the north side of 8th 

Avenue to accommodate the widening of the sidewalk.  The total length of the wall will be 

approximately 155 feet and the maximum wall height will be approximately 13 feet.  A 34 inch 

high barrier will be constructed on top of the wall for the wall section along 8th Avenue.  The wall 

section on top of the existing concrete box culvert (CBC) will be supported on a grade beam 

supported on drilled shafts that extend below the CBC.  We understand that a possible second 

wall with a maximum height of 3.5 feet and a length of 24 feet may also to be constructed in 

front of the wall.  The second wall may be a gabion, boulder or concrete wall.  

3.0 REGIONAL GEOLOGY 

The project area is located in the Denver Basin along the Front Range Urban corridor.  A 

geologic map depicting the project area is shown on Figure 2.  The Denver Basin is underlain by 

the Paleocene / upper Cretaceous age Denver and Arapahoe Formations.  The Denver and 

Arapahoe Formations primarily include claystone and siltstone interbedded with sandstone, 

representative of shallow inland seaways, near shore, and terrestrial streambed conditions.  

These bedrock units are typically described as hard and indurated with a slight regional dip to 

the northeast.   

The surficial soils at the proposed outfall location have been mapped as artificial fill (Af), 

Broadway Alluvium (Qb) of the Pleistocene age, and Piney Creek Alluvium (Qp), as shown on 

Figure 2.  Artificial fills are mapped along the Weir Gulch.  The alluvium soils are reported to be 

predominantly clean sands interlayered with varying amounts of silt and gravel.  The mapped 

soils appear to be consistent with the subsurface conditions encountered in the borings drilled 

for this project.   



FINAL Geotechnical Engineering Report   September 6, 2012 
8th Avenue Retaining Wall at Weir Gulch   Yeh Project Number 211-117 
 

3 

 

 
Figure 2, Geologic Map of Project Area (USGS, Robert M. Lindvall, 1978) 

4.0 SUBSURFACE INVESTIGATION 

Two borings (YA-RW1 and YA-RW2) were drilled at accessible locations along the 

proposed alignment of the retaining wall by Yeh and Associates in December of 2011.  The 

boring locations are shown on Sheet A-1, Engineering Geology presented in Appendix A.     

The borings were drilled by a Yeh and Associates subcontractor (Dakota Drilling) 

utilizing Dietrich D-50 and Boart Longyear 66 drill rigs.  The borings were advanced using 8 inch 

outside diameter, hollow-stem augers.  The subsurface conditions encountered in the borings 

were logged by a representative of Yeh and Associates.  The boring logs are included in 

Appendix B, Legend and Boring Logs. 

The borings were located in the field based on existing site features.  The boring 

locations and ground surface elevations were estimated from the topographic files provided by 

Tsioiuvaras Simmons Holderness.  

The recorded penetration resistance measurements were obtained by driving a modified 

California sampler or a split spoon typically at 5-foot intervals into the subsurface materials with 

a 140-pound hammer falling 30 inches.  The modified California sampler is driven similar to 

ASTM D1586, “Standard Test Method for Standard Penetration Test (SPT) and Split Barrel 
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Sampling of Soils”.  The penetration resistance value (N-value) is a useful index to the 

consistency and relative density or hardness of the materials encountered. 

Groundwater observations were made during the field investigation and are shown on 

the boring logs.  Year-round groundwater conditions were not established as part of the field 

investigations.  Groundwater conditions in the study area will likely vary considerably throughout 

the year.  Variations can occur during different seasons, following precipitation events, after 

construction and site grading, and due to changes in surface and subsurface drainage 

characteristics of the surrounding area.   

5.0 LABORATORY TESTING 

Yeh and Associates performed laboratory testing on samples to determine the 

classification and engineering characteristics of the on-site soils and bedrock.  Laboratory tests 

performed included natural density, natural moisture content, gradation analyses, Atterberg 

limits, swell-consolidation, pH, water soluble sulfates, water soluble chlorides and resistivity (see 

Appendix C, Laboratory Test Results). 

6.0  SUBSURFACE CONDITIONS 

Borings YA-RW1 and YA-RW2 were drilled in the paved areas on the north side of the 

8th Avenue at Weir Gulch.  The pavement consisted of 5 inches of concrete overlying 7 inches 

of base course in YA-RW1 and 8 inches of asphalt in YA-RW2.  The subsurface soils 

encountered in YA-RW1 consisted of approximately 4 feet of fill comprised of stiff sandy clay 

and medium dense gravelly sand. The native soils below the fill consisted of layers of loose to 

medium dense clayey/silty sand and stiff to very stiff sandy clay.  A very dense gravelly sand 

was encountered at a depth of approximately 39 feet below existing grade.  The gravelly sand 

extended to the full depth of the exploration at 40.5 feet below the existing grade.   

The subsurface soils encountered in YA-RW2 consisted of approximately 6 feet of fill 

described as medium dense clayey sand.  The native soils below the fill generally consisted of 

medium dense clayey/silty sand and stiff to hard sandy clay.  A medium dense to very dense 

gravelly sand was encountered at a depth of approximately 36 feet below existing grade.  Very 

hard claystone bedrock was encountered at a depth of 65 feet below the existing grade and 

extended to the full depth of exploration at 75.2 feet below the existing grade.   
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Groundwater was encountered at depths of approximately 17 feet and 30 feet below the 

existing grade at the time of drilling in borings YA-RW1 and YA-RW2, respectively.  An 

engineering geology sheet for the proposed project location is presented in Appendix A.  

7.0 RETAINING WALL RECOMMENDATIONS 

7.1 Drilled Shaft Recommendations 

We understand that the wall section on top of the existing CBC will be supported on a 

grade beam and drilled shafts founded at the elevation below the bottom of the existing CBC.  

Specific design recommendations for the deep foundations subjected to axial and lateral loads 

are presented in the following subsections of this report.  Generally, the soil and bedrock 

properties are estimated from uncorrected blow count data and material descriptions contained 

in the Yeh borings.  

The recommendations contained herein generally comply with the AASHTO Load-

Resistance Factor Design (LRFD) Bridge Design Specifications, 5th Edition.   

1. We recommend minimum 18 inches diameter drilled shafts extending into the very 

dense gravelly sand layer, at about elevation 5192.  

2. The recommended nominal side shear capacities, nominal end bearing capacities and 

resistance factor for drilled shaft founded in very dense gravelly sand are presented in 

Table 1.  Resistance factors of per AASHTO Table 10.5.5.2.4-1 should be applied to the 

nominal bearing capacity values.  The upper 3 feet of soils should not be used for 

capacity estimates due to potential of possible future disturbance.  Adjustments to the 

load and/or resistance factors may be required per AASHTO 10.5.5.2.4, if the drilled 

shafts are considered non-redundant. 

 

Table 1, Recommended Nominal Bearing Capacities  

Side Shear Capacity  End Bearing Capacity 

Nominal Side Shear 
Capacity (ksf) 

Resistance 
Factor  

Nominal End Bearing 
Capacity (ksf) 

Resistance 
Factor  

0.6 0.55 20 0.50 
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3. Based on AASHTO Figure 10.8.2.2.2-4 and the results of our field exploration, 

laboratory testing and our experience with similar properly constructed drilled shaft 

foundations, we estimate individual shaft settlement will be less than ½ inch when 

designed according to the criteria presented in this report.   

4. To account for axial group effects, the minimum spacing requirements between drilled 

shafts should be three diameters from center-to-center.  

5. The drilled shaft excavation should be carefully observed by a qualified representative of 

a registered Professional Engineer to verify the design depth and the bearing materials. 

6. Groundwater and potentially caving soils may be encountered during drilling depending 

on the time of year.  The Contractor shall be prepared to construct the drilled shaft using 

means and methods that maintain a stable hole in silty sand soils that are below the 

groundwater elevation such as using temporary steel casing or other methods with the 

Engineer’s approval. 

7. The drilled shaft excavation should be carefully observed by a qualified representative of 

a registered Professional Engineer to verify the design depth and the bearing materials. 

 
The input parameters provided in Table 2 are recommended for use with the computer 

program LPILE to develop the soil models used to determine the drilled shafts response to 

lateral loading.  The table describes the values associated with the soil types encountered in the 

borings.  Individual soil layers and their extent can be averaged or distinguished by referring to 

the boring logs.  The soils and/or bedrock materials prone to future disturbance, such as from 

scour, utility excavations or frost heave, should be neglected in the lateral pile analyses. 

For consideration of group effects, AASHTO Section 10.7.2.4 recommends the use of p-

multipliers based on orientation of load and spacing between deep foundation elements (applies 

to drilled shafts) or by considering the extent of overlapping shear zones using strain wedge 

theory. 
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Table 2, LPILE Parameters 

Soil Type LPILE Soil 
Criteria 

Effective 
Unit 

Weight 
(pcf) 

Friction 
Angle, 
(deg.) 

Undrained 
Cohesion, c 

(psf) 

Strain 
Factor, 

ε50 

p-y 
Modulus, k

(pci) 

Class 1 Structure 
Backfill Sand (Reese) 135 37 --- ---- 225 

Native Clayey and 
Silty Sand(above 

G.W.T.1) 
Sand (Reese) 115 28 ---- ---- 90 

Native Clayey and 
Silty Sand 

(submerged) 
Sand (Reese) 55 28 ---- ---- 60 

Native Sandy 
Clay  (above 

G.W.T.1) 

Stiff Clay w/o 
Free Water 
(Welch & 
Reese) 

110 --- 1000 0.007 --- 

Native Sandy 
Clay  

(submerged) 

Stiff Clay with 
Free Water 
(Welch & 
Reese) 

50 --- 1000 0.007 500 

Native Sand and 
Gravel  (above 

G.W.T.1) 
Sand (Reese) 120 33 ---- ---- 90 

Native Sand and 
Gravel 

(submerged) 
Sand (Reese) 60 33 ---- ---- 60 

Bedrock (G.W.T.1 
perched on 
Bedrock) 

Stiff Clay w/o 
Free Water 
(Welch & 
Reese) 

130 ---- 10000 0.004 --- 

1 Groundwater Table 

7.2 Cast-in-place (CIP) Retaining Wall Recommendations  

A cast-in-place (CIP) retaining wall is a suitable option for construction along the north 

side of the street for the proposed sidewalk due to the specific site constraints of limited space 

and floodplain.  At the time of this report, the final grading and as-built information on the gabion 

wall along the gulch were not provided.  Our recommendations are based on our experience 
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and assumptions with similar projects and the provided information.  The recommendations 

presented herein should be reviewed and further analyses on bearing capacity and global 

stability should be performed during final design of the retaining wall. 

7.2.1 Global Stability 

It is our understanding that the CIP wall will be design based on the current American 

Association of State Highway and Transportation Officials, 2010, AASHTO LRFD Bridge Design 

Specifications.  The language provided in the AASHTO LRFD for overall stability indicates a 

resistance factor of 0.65 which equates to a factor of safety of 1.5.  However, the current state 

of practice has indicated some interpretation that the retaining wall should satisfy an overall 

global stability resistance factor of 0.75 under service load conditions.  This equates to a factor 

of safety of 1.3.  Historically, several agencies in Colorado have designed slopes and retaining 

walls with the overall global stability factor of safety of 1.3.  We suggest that the design global 

factor of safety be discussed with the City and County of Denver as there may be additional 

costs associated with achieving higher factors of safety without comparable increases in public 

safety. 

Global stability analyses of the slope cross-section were performed for both existing and 

construction conditions and are presented in Appendix D.  The global stability analyses are 

based on the wall plan and profile projected onto the cross-sectional view and our assumptions 

and interpretations of the conceptual layout plan and existing channel conditions.  The global 

stability analyses, using the software GSTABL7 (Version 2), indicates a factor of safety 1.5 for 

global stability for the CIP wall based on the conceptual design and a 4 foot embedment of the 

wall.  The deeper wall embedment is recommended for both stability and for bearing capacity.    

The design widths of the CIP concrete spread footing should be checked for overall 

global stability.  We estimate CIP concrete spread footing widths needed to satisfy overall global 

stability may vary from 70 to 95 percent of the design wall height (top-of-leveling pad to top-of-

wall) depending on the toe slope angle and live loading near back of wall.  A global stability 

check of critical cross-sections depicting the wall systems and final grading should be 

completed during final wall design. 

7.2.2 Bearing Capacity 

It is recommended that the foundation subgrade be visually inspected.  All soft subgrade 

soils observed in the subgrade should be over-excavated to a minimum depth of 2 feet, and 
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replaced, with Class 1 Structure Backfill compacted to 95 percent of modified Proctor density 

(AASHTO T-180) in conformance with Section 206 (CDOT, 2011). 

Shallow foundations for retaining walls shall be embedded a minimum of 4 feet below 

final grade for frost protection, toe slope conditions and confinement.  The final embedment 

grade in front of the wall should be maintained throughout the life of the wall.  Based on our 

analyses, we recommend a nominal bearing capacity of 6,000 psf on average for the retaining 

wall foundations having a minimum width of 8 feet.  A 30 percent increase of the load due to the 

lateral earth pressure may be added onto the edge of the footing.  A resistance factor of 0.55 

may be used. 

7.2.3 Estimated Settlement 

Based on our geotechnical engineering analyses, we estimate a maximum total 

settlement of the CIP wall on the order of 1.5 inches.  It is anticipated that majority of the 

settlement will occur during construction.  The retaining wall design should consider the 

potential differential between the CIP section of the wall and the grade beam supported wall 

over the CBC.  

7.2.4 Lateral Earth Pressure Recommendations 

We recommend that either CDOT Class 1 Structure Backfill or granular fill (AASHTO 

classifications A-1, A-2-4 and/or A-3) be placed and compacted to 95 percent of the maximum 

dry density determined by the modified Proctor test, in accordance with Section 206 (CDOT, 

2011) for any backfill placed adjacent to the CIP retaining wall.  An experienced geotechnical 

engineer should review the soil types proposed to be used as backfill in the vicinity of the 

retaining walls and determine whether the design assumptions are valid.  

Lateral wall movement or rotation of at least 0.5 percent of the wall height is typically 

required to develop the full active pressure condition.  If the estimated wall movement is less 

than this amount, an at-rest soil pressure should be used in design. 

Earth pressure loading within and along the back of wall is controlled by the structural 

backfill.  An effective angle of internal friction of 34 degrees, an active earth pressure coefficient 

of 0.28 (for a horizontal backslope), an in-situ (at rest) earth pressure coefficient of 0.44 (for a 

horizontal backslope), and a unit weight of 130 pounds per cubic foot (pcf) for compacted CDOT 

Class 1 Structure Backfill or granular fill may be used for determining the appropriate earth 

pressure loading and loading from other equivalent surcharges such as traffic live load, etc.  If 
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the structure backfill materials vary, additional laboratory tests shall be provided to verify these 

material properties.  In the event where the earth pressure is controlled by the on-site material, 

an effective angle of internal friction of 30 degrees, an active earth pressure coefficient of 0.33 

(for a horizontal backslope), an in-situ (at rest) earth pressure coefficient of 0.5 (for a horizontal 

backslope), and a unit weight of 115 pounds per cubic foot (pcf) may be used for determining 

the earth pressure loading induced by the on-site materials.   

The lateral earth pressure coefficients may be determined from AASHTO Article 3.11.5.3 

for specific wall backslopes and interface friction values.  In all cases, the calculated active earth 

pressure used for design should not be less than an equivalent fluid density of 35 pcf.  The 

lateral earth pressure induced by additional surcharge loads above the top of the walls should 

also be considered in design. 

These earth pressure values are valid with the following conditions: 

1. For uneven or varying backslopes, the surcharge effects of the backslope should be 

considered for a minimum of 2 times the exposed wall height or 10 feet, whichever is 

greater. 

2. Hydrostatic (seepage) pressures should not be allowed to develop in the active soil 

wedge.  We recommend that the wall designer include appropriate drainage 

elements that are typically installed near the back and bottom of retaining walls, such 

as geocomposite strip drains, perforated pipes, filter materials and/or weep holes to 

control surface and ground water flows. 

7.2.5 Sliding  

Resistance to sliding at the bottom of the retaining wall can be calculated based on a 

coefficient of friction at the interface between the CIP concrete and the proof-rolled subgrade 

soil and passive soil pressure developed against the side of the foundation and/or foundation 

CIP shear key.   

For sliding resistance, we recommend that a nominal coefficient of friction of 0.34 and a 

resistance factor of 0.85 be used in design.  The passive pressure against the sides of the CIP 

spread foundation and/or concrete shear key can only be used if long-term protection from 

disturbance, such as frost heave, excavation, etc. is assured.  The passive resistance 

recommendation presented below was calculated from Figure 3.11.5.4-2, AASHTO, where a 

portion of the slip surface is modeled as a log-spiral, the backslope is horizontal and the passive 

soil/concrete interface friction is equal to 60 percent of the soil’s friction angle.  For the on-site 
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native sand and clay soils, we recommend a nominal equivalent fluid pressure of 450 pcf and a 

resistance factor of 0.5 for passive earth pressure, with 4 feet of embedment maintained in all 

time.    

In addition, the retaining walls should be designed to limit the resultant, eccentric 

unfactored force applied to the foundation soil to occur within the central half of the spread 

foundation base. 

8.0 SITE GRADING 

7.3 Excavations and Fill Slopes 

All site excavation and embankment grading should conform to all applicable governing 

standards and regulations including but not limited to CDOT technical specifications and OSHA 

worker safety regulations.  Cut slopes should be protected from surface water runoff and stream 

scour to prevent erosion and slope failure.  Good surface drainage should be provided around 

all permanent cuts and fills to direct surface runoff away from the slope faces.  Fill slopes, cut 

slopes, and other stripped areas should be protected against erosion by re-vegetation or other 

methods. 

Based on the field exploration and observations, excavations for the retaining wall may 

encounter groundwater.  The risk of slope instability is significantly increased with groundwater 

seepage.  Some areas may require temporary dewatering or other mitigation measures, 

including foundation stabilization to facilitate wall construction. 

Permanent un-retained cut and fill slopes in the project area should not be steeper than 

2.5(H):1(V).  Surface water runoff should be directed away from the top of the slope and should 

not be allowed to pond at the top or bottom of the slope.   

Prior to placing embankment fill, all vegetation or soft, organic topsoil should be stripped 

and the top 6 inches of exposed subgrade should be scarified and recompacted in accordance 

with Section 203.07 of the CDOT Standard Specifications.  

The required percent of relative compaction and moisture content for the various 

subgrade soils and embankment materials are presented in Section 203.07 of the CDOT 

Standard Specifications.  
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7.4 Drainage Considerations 

Positive drainage should be provided during construction and maintained throughout the 

life of the proposed project.  Proper design of drainage should include prevention of ponding of 

water on or immediately adjacent to the structures.  Surface features that could retain water in 

areas adjacent to the structures should be sealed or eliminated. Concentrated runoff should be 

avoided in areas susceptible to erosion and slope instability.  Slopes and other stripped areas 

should be protected against erosion by re-vegetation or other method.  

The collection and diversion of surface drainage away from paved areas is extremely 

important to the satisfactory performance of pavement.  All landscape sprinkler heads adjacent 

to pavement areas should be frequently checked for leaks and maintained in good working 

order.  Over-spray from sprinklers should be minimized.   

9.0 OTHER DESIGN CONSIDERATIONS 

9.1 Water-Soluble Sulfates 

The concentration of water-soluble sulfates measured in a sample obtained from the 

exploratory borings was 0.058 percent.  This concentration of water-soluble sulfates represents 

a Class 0 degree of sulfate attack on concrete exposed to soils in the project area as presented 

in Table 601-2 of Sections 601, Structural Concrete of the CDOT Standard Specifications for 

Road and Bridge Construction, 2011.  The degree of attack on concrete is based on a range of 

Class 0 (negligible) to Class 3 (very severe) as presented in the CDOT Standard Specifications.  

9.2 Corrosion 

Test results for acidity (pH), water soluble chlorides and electric resistivity of the soil 

sample indicated the following: 

 pH: 7.3 

 Water soluble chlorides: 0.0431 percent 

 Resistivity: 683 ohm-cms 

The pH test result indicates the subsurface material is slightly basic.  The concentrations 

of water soluble chloride combined with the sulfate concentration generally correspond to a 

Corrosion Resistance Level 1 (CR1), as presented in CDOT Pipe Material Selection Policy, 

dated May 27, 2010.  The resistivity levels indicate the subsurface material is aggressive toward 

corrosion of buried metals. 





FINAL Geotechnical Engineering Report   September 6, 2012 
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Appendix C, Laboratory Test Results



YEH & ASSOCIATES, INC

Project No: Date: 12/28/2011

Gradation Atterberg
Chl id

Summary of Laboratory Test Results
211-117 Project Name: 8th Ave. Retaining Wall at Weir Gulch

Sample Location Natural 
M i t Natural Dry

G l Fi
% Swell (+) / CLASSIFICATIONWater 

S l bl R i ti it Chloride
%

YA-RW1 4 CA 23.0
_

5 55 40 48 19 29
_ _ _ _ _

A-7-6 ( 6 ) SC

YA-RW1 9 CA 30 1 91 1
_ _ _ _ _ _ _ _ _ _

-0 2
_ _

LL
Moisture 
Content 

(%)

Natural Dry 
Density 

(pcf)
pHBoring 

NO. Depth (ft) Sample 
Type

Gravel 
> #4 
(%)

Sand 
(%)

Fines < 
#200 
(%)

PL PI AASHTO USCS

% Swell ( ) / 
Consoli-    
dation (-)

Soluble 
Sulfate 

%

Resistivity 
ohm.cm

YA RW1 9 CA 30.1 91.1 0.2

YA-RW1 14 CA 26.0 97.4
_ _

79 61 20 41
_ _ _ _ _

A-7-6 ( 33 ) CH

YA-RW1 19 CA 42.7 77.5
_ _ _ _ _ _ _ _ _ _ _ _ _

YA-RW1 24 CA 30.9 90.7
_ _ _ _ _ _ _ _ _ _ _ _ _YA RW1 C 30 9 90

YA-RW1 29 CA 27.1 96.5 0 55 45 NV NP NP
_ _ _ _ _

A - 4 ( 0 ) SM

YA-RW1 34 CA 39.0 80.6
_ _ _ _ _ _ _ _ _ _ _ _ _

YA-RW1 39 CA 12.9
_ _ _ _ _ _ _ _ _ _ _ _ _ _

YA-RW1 41 CA 7.1
_

15 79 6 NV NP NP
_ _ _ _ _

A-1-b ( 0 ) SP - SM

YA-RW2 0-5 Bulk 14.1
_

6 61 33 35 17 18
_ _ _ _ _

A-2-6 ( 0 ) SC

YA-RW2 5 CA
_ _ _ _ _ _ _ _

7.3 0.058 683 0.0431
_ _ _

YA-RW2 10 CA 24.7 92.1
_ _ _ _ _ _ _ _ _ _ _ _ _

YA-RW2 15 CA 25.3 82.8
_ _ _ _ _ _ _ _ _ _ _ _ _

YA-RW2 20 CA 17.3 87.7 0 59 41 NV NP NP
_ _ _ _ _

A - 4 ( 0 ) SM

YA-RW2 25 CA 28.9 86.1
_ _

70 53 19 34
_ _ _ _ _

A-7-6 ( 22 ) CH

YA-RW2 30 CA 42.7 78.2
_ _

89 55 21 34
_ _ _ _ _

A-7-6 ( 33 ) CH

Rev 2 - 8/02 Page 1 of 2



YEH & ASSOCIATES, INC

Project No: Date: 12/28/2011

Gradation Atterberg
Chl id

8th Ave. Retaining Wall at Weir Gulch

Summary of Laboratory Test Results

CLASSIFICATION
Fi

Water 
S l bl % Swell (+) /R i ti it

211-117 Project Name:

Sample Location
Natural Dry

G l
Natural 

M i t Chloride
%

YA-RW2 40 SS 11.9
_

15 81 4 NV NP NP
_ _ _ _ _

A-1-b ( 0 ) SP

YA-RW2 45 SS 11 2
_ _ _ _ _ _ _ _ _ _ _ _ _ _

Sand 
(%)

Fines < 
#200 
(%)

LLBoring 
NO. Depth (ft) USCSAASHTOPI

Soluble 
Sulfate 

%

% Swell ( ) / 
Consoli-    
dation (-)

pH Resistivity 
ohm.cmSample 

Type

Natural Dry 
Density 

(pcf) PL
Gravel 
> #4 
(%)

Moisture 
Content 

(%)

YA RW2 45 SS 11.2

YA-RW2 55 SS 11.3
_ _ _ _ _ _ _ _ _ _ _ _ _ _

YA-RW2 65 SS 17.4
_ _ _ _ _ _ _ _ _ _ _ _ _ _

Rev 2 - 8/02 Page 2 of 2
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1. PURPOSE AND SCOPE OF STUDY 

This report presents the results of our Geotechnical Investigation for the proposed Pipe Jacking 

Project at Federal Boulevard and 8th Avenue, City and County of Denver, Colorado.  This study 

was performed in general accordance with our proposal.  Our work consisted of field 

exploration, laboratory testing, and preparation of this report. 

This report includes our boring logs and laboratory data for the geotechnical aspects of project 

design and construction.  The information provided in this report is based on the conditions 

found at the location of our exploratory borings at the time our investigation was performed.  Our 

findings should not be extrapolated to other areas or used for other projects without our prior 

review.  Furthermore, they should not be used if the site has been altered without Yeh and 

Associates’ prior review to determine if these recommendations remain valid.   

The purpose of this investigation was to evaluate the geotechnical characteristics of the 

subsurface soils for the proposed new 54-inch storm sewer line to be pipe jacked under the 

roadway at Federal Blvd. and 8th Avenue.  Our investigation included the following: 

• Site reconnaissance by one of our engineers or geologists. 

• A subsurface exploration program under the direction of one of our engineers/geologists 

who will supervise, log, and sample soil borings at the sites.   

• Laboratory tests performed on selected samples obtained during exploration to evaluate 

pertinent engineering properties. 

• Preparation of this report. 

2. PROPOSED CONSTRUCTION 

We understand the work includes a new 54-inch reinforced concrete pipe storm sewer line that 

crosses under Federal Boulevard at 8th Avenue.  The storm sewer then continues eastward and 

outlets into Weir Gulch.  For the crossing at Federal Boulevard, the proposed 54 inch pipe will 

be jacked beneath the road. The total length of the pipe to be jacked is roughly 80 feet.  The 

storm line invert is anticipated to be about 15 feet below existing grade  
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3. GEOLOGICAL SETTING AND SITE CONDITIONS 

The site geology was investigated by reviewing published geologic maps and reports, and by 

the analysis of our test borings.  

The project area is located in a geologically diverse section of the Front Range. A United States 

Geologic Survey (USGS) geologic map showing the project area is included as Figure 1. 

Soil materials at the site consist of a varying thickness of fill, topsoil, and alluvial deposits.  The 

area of the site is mapped by Lindvall (1978) as artificial fill (af) over Post-Piney and Piney 

Creek alluvium (Figure 1).  The area is also mapped by Tremble and Machete (USGS, 1979) as 

having Broadway Colluvium (Qb) in the vicinity.   

Bedrock in this area has been mapped as the Denver Formation of Paleocene and Upper 

Cretaceous age (TKd).  The Denver Formation is described as claystone, siltstone, sandstone 

and conglomerate. This description is in general agreement with the soils encountered in our 

subsurface investigation.  Bedrock was not encountered at the maximum depth of our 

exploration. 
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4. SUBSURFACE INVESTIGATION 

4.1 Field Exploration 

The subsurface conditions for the Federal Blvd storm drain pipe jacking project were explored 

by drilling 3 borings.  Borings YA-FED-1 and YA-FED-2 were drilled on December 20, 2016 with 

a truck-mounted CME 55 drill rig.  Boring YA-FED-3 was drilled on December 28, 2016 with a 

CME 550 drill rig. The drill rigs are owned and operated by Dakota Drilling.  The borings were 

advanced using solid-stem auger drilling methods.   

Penetration resistance measurements were taken by driving a Modified California Sampler into 

the subsurface materials with a 140-pound manual hammer falling 30 inches.  The Modified 

California is a 2.5-inch O.D., 2-inch I.D. (1.95-inch with liners) split barrel sampler with internal 

liners, per ASTM D3550.  The Modified California Sampler drive length is 12 inches and 

“Penetration Resistance” refers to the sum of all blows. The penetration resistance value is a 

useful index to evaluate the consistency and relative density or hardness of the materials 

encountered. 

The borings were located in the field and logged by Yeh and Associates representatives.  

Boring elevations and locations are approximate. 

4.2 Subsurface Conditions   

YA-FED-1 is the west boring located in the parking lot at the northeast corner of the intersection.  

Boring YA-FED-1 encountered on the surface about 3 ½ inches of asphalt.  Below the asphalt, 

silty sand fill was encountered to a depth of 3 feet.  Underlying the sand fill, sandy clay/clayey 

sand with varying amounts of gravel was encountered to 31 feet where the boring was 

terminated. Bedrock was not encountered to the maximum depth of exploration.  Field 

penetration data indicates that the sand soils were medium dense in relative density and the 

clay soils vary from stiff to very stiff in consistency.  

YA-FED-2 is the boring also located in the parking lot at the northeast corner of the intersection, 

east of Boring YA-FED-2. The boring encountered 3½ inches of asphalt from the surface. Below 

the asphalt, sandy clay was encountered to 18½ feet, followed by high plastic clay to 22 feet, 

then sandy clay to 28.5 feet.  Clayey sand was then encountered to 31 feet where the boring 

was terminated.  Bedrock was not encountered to the maximum depth of exploration.  Field 
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penetration data indicates that the clay soils were stiff to very stiff in consistency and the sand 

soils were medium dense in relative density. 

Boring YA-FED-3 was located in the northwest corner of the intersection of Federal Boulevard. 

and 8th Avenue. The boring encountered 6 inches asphalt from the surface.  Below the asphalt 

high plastic sandy clay fill was encountered to 7 feet.  A layer of clayey sand fill with varying 

amount of gravel was encountered from 7 to 12 feet. Below the sand, sandy clay fill with 

construction debris (nails) was encountered to 16 feet.  Silty sand fill with varying amount of 

cobbles and construction debris (wood) was encountered to 23 feet (Figure 2) followed by 

clayey sand to 31 feet where the boring was terminated.  A petroleum odor was noted for the full 

depth of the boring.  Pinyon, who was on-site during drilling to monitor conditions for worker 

safety, recorded positive PID reading at 25 feet.  

 

 

Figure 2  Wood encountered in YA-FED-3 at 20 Feet 
 

Field penetration data indicates that the sand soils vary from medium dense to very dense in 

relative density and the clay soils were stiff to very stiff in consistency. The cobbles could 

account for the higher blow count. Bedrock was not encountered in the boring.  
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The approximate boring locations are presented on the Engineering Geology Sheets in 

Appendix A.  The investigation logs are presented in Appendix B.  The borings were located in 

the field from existing site features. The accuracy of boring locations should only be assumed to 

the level implied by the methods used. 

Previous Borings 

In December 2011, Yeh conducted an investigation for a pavement design on Federal 

Boulevard and a retaining wall along 8th Avenue at Weir Gulch.  Boring P-16 was drilled in the 

northwest corner of the intersection of Federal Boulevard and 8th Avenue near YA-FED-3.  

Borings YA-RW1 and YA-RW2 were drilled east of YA-FED-2.  Approximate location of these 

borings is included on the plan view of Engineering Geology Sheet 1 in Appendix A and logs are 

provided on the profile view of Engineering Geology Sheet 2.  The boring logs are provided in 

Appendix B. 

4.3 Laboratory Testing 

Selected soil samples were tested in the laboratory to determine the classification and 

engineering properties of the materials encountered in the borings.  The testing was conducted 

in general accordance with recognized test procedures, primarily those of the American Society 

for Testing and Materials (ASTM) and American Association of State Highway and 

Transportation Officials (AASHTO).  Laboratory tests were performed on selected soil and 

bedrock samples to estimate their relative engineering properties.  The following tests were 

performed in general accordance with locally recognized standards: 

  Description and Identification of Soils (Visual-Manual Procedure) 
  Moisture Determination 
  Atterberg limits 
  Unit Weight 
  One Dimensional Swell-Settlement 
  Water Soluble Sulfates 
  Resistivity 
  Chlorides 

pH 
 
A total of nine (9) classification tests (sieve analyses and Atterberg limits) were performed on 

samples obtained from the borings.  In the AASHTO soil classification system, one (1) of the 

samples classified as  A-1-b (0), one (1) classified as A-2-4 (0), one (1) as a A-2-6 (0) one (1) as 

a A-6 (10), and five (5) soil samples classified as A-7-6 with group indices varying from 10 to 53.  
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In the ASTM system, three (3) samples classified as SC, one (1) as SM, three (3) classified as 

CH and two (2) classified as CL. 

Details of laboratory test results are presented in Appendix C and they are integrated with the 

investigation logs in Appendix B. 

4.4 Groundwater 

Groundwater was encountered in boring YA-FED-3 at 27 feet below existing grade.  Boring YA-

FED-1 and YA-FED-2 did not encounter groundwater.  These observations represent 

groundwater conditions at the time of field exploration, and may not be indicative of other times, 

or at other locations.  Groundwater levels should be expected to fluctuate with varying seasonal 

and weather conditions. 

5. EXCAVATIONS 

Excavations into the on-site soils will encounter a variety of conditions.  All excavations must 

comply with the applicable local, State, and Federal safety regulations, and particularly with the 

excavation standards of the Occupational Safety and Health Administration (OSHA).  

Construction site safety, including excavation safety, is the sole responsibility of the Contractor 

as part of its overall responsibility for the means, methods, and sequencing of construction 

operations.  Yeh and Associates recommendations for excavation support is provided for the 

Client’s sole use in planning the project, in no way do they relieve the Contractor of its 

responsibility to construct, support, and maintain safe slopes.  Under no circumstances should 

the following recommendations be interpreted to mean that Yeh and Associates is assuming 

responsibility for either construction site safety or the Contractor’s activities. 

We believe the overburden clays encountered on this site will classify as Type B materials and 

the sands will classify as Type C material.  OSHA requires that unsupported cuts be no steeper 

than 1:1 for Type B material and 1½:1 for Type C soils for unbraced excavations up to 20 feet in 

height.  In general, we believe that these slope ratios will be temporarily stable under 

unsaturated conditions.  Flattened slopes may be required if excavations encounter 

groundwater or the slopes will be exposed for an extended period of time.  Please note that an 

OSHA-qualified “competent person” must make the actual determination of soil type and 

allowable sloping in the field. 
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The soils encountered by the proposed excavations may vary significantly across the site.  The 

preliminary classifications presented above are based solely on the materials encountered in 

widely spaced exploratory test borings.  The contractor should verify that similar conditions exist 

throughout the proposed area of excavation.  

As a safety measure, it is recommended that all vehicles and soil piles be kept to a lateral 

distance equal to at least the depth of the excavation from the crest of the slope.  The exposed 

slope face should be protected against the elements and monitored by the contractor on at least 

a daily basis. 

6. CORROSION AND CONCRETE DEGRADATION  

The concentration of water-soluble sulfates measured in the laboratory on a representative 

sample of the clay soils varied from <0.001 to 0.008 percent.  This concentration of water-

soluble sulfates represents a Class 0 degree of sulfate attack on concrete exposed to these 

geologic materials.  The degree of attack is based on a range of Class 0 (negligible) to Class 3 

(very severe) as described in the American Concrete Institute (ACI) Standard 201.2R, “Guide to 

Durable Concrete”.  Based on the sulfate test result, a Class 0 severity of concrete exposure is 

appropriate for all concrete on site per CDOT specification 601.14.  

The pH, water soluble chlorides, and electrical resistivity were determined for selected samples.  

Test results measured pH values of 7.8 and 7.9 (slightly basic).  Water soluble chlorides 

samples measured 0.0016 and 0.0022 percent.  The soil resistivity measurements were 1130 

and 2079 ohm-centimeters.  A qualified corrosion engineer should review this data to determine 

the appropriate level of corrosion protection. 

7. SEISMIC CONSIDERATIONS 

Based upon the nature of the subsurface materials, a Site Class D should be used for the 

design of the structure for the proposed project (ASCE 7-10 Standard), Site coordinates 39.7280 

N, 105.02540 W).  The project site is located in seismic area with a mapped maximum short 

period (SS) and 1-second period (S1) ground motion, respectively, of 0.185 g and 0.0.059 g as 

indicated on Figures 22-1 and 22-2.  The site coefficients, Fa and Fv, for the same periods are 

1.6 and 2.4, respectively.  Using a risk category I or II, the seismic design category is B. 
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9. LIMITATIONS 

The recommendations in this report are based on our field observations, laboratory testing, and 

our present understanding of the proposed construction.  It is possible that subsurface 

conditions can vary beyond the point explored.  If the conditions found during construction differ 

from those described in this report, please notify us immediately so that we can review our 

report in light of those conditions and provide supplemental recommendations as necessary.  

We should also review this report if the scope of the proposed construction, including the 

proposed loads or structure locations, changes from that described in this report. 

Yeh and Associates has prepared this report for the exclusive use of Tsiouvaras, Simmons 

Holderness, Inc. for the proposed pipe jacking in the intersection of Federal Boulevard and 8th 

Avenue in the City and County of Denver, Colorado.  This report was prepared in substantial 

accordance with the generally accepted standards of practice for geotechnical engineering as 

exist in the site area at the time of our investigation.  No warranty is expressed or implied.  The 

recommendations in this report are based on the assumption that Yeh and Associates will 

conduct an adequate program of construction testing and observation to evaluate compliance 

with our recommendations. 
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Project Number: 216-457

Federal Pipe Jacking

Legend for Symbols Used on Borehole Logs

Yeh and Associates, Inc.
C o n s u l t i n g  E n g i n e e r s  &  S c i e n t i s t s

Sample Types
Auger Cuttings

Modified California
Sampler
(2.5 inch OD, 2.0
inch ID)

Lithology Symbols

Project:

(see Boring Logs for complete descriptions)

Asphalt USCS High Plasticity
Clay

USCS Low Plasticity
Clay

Fill with Clay as
major soil

Fill with Sand as
major soil USCS Clayey Sand USCS Silty Sand

1. "Penetration Resistance" on the Boring Logs refers to the N value for SPT samples only, as per ASTM
D1586. For samples obtained with a Modified California sampler, drive depth was 12 inches, and
"Penetration Resistance" refers to the sum of all blows.  For all sample types, where blow counts were more
than 50 for the last increment, the blows and length for the last increment are reported under "Penetration
Resistance."

2. The Modified California sampler used to obtain samples is a 2.5-inch OD, 2.0-inch ID (1.95-inch ID with
liners), split-barrel sampler with internal liners, as per ASTM D3550. Sampler is driven with a 140-pound
hammer, dropped 30 inches per blow.

Lab Test Standards Other Lab Test Abbreviations
pH Soil pH (AASHTO T289-91)
S Water-Soluble Sulfate Content (AASHTO T290-91,

ASTM D4327)
Chl Water-Soluble Chloride Content (AASHTO T291-91,

ASTM D4327)
S/C Swell/Consolidation (ASTM D4546)
UCCS Unconfined Compressive Strength (ASTM D2166)
R-Value Resistance R-Value (ASTM D2844)
DS (C) Direct Shear cohesion (ASTM D3080)
DS (phi) Direct Shear friction angle (ASTM D3080)
Re Electrical Resistivity (AASHTO T288-91)
PtL Point Load Strength Index (ASTM D5731)

Notes

Moisture Content ASTM D2216
Dry Density ASTM D7263
Sand/Fines Content ASTM D421, ASTM C136,

ASTM D1140
Atterberg Limits ASTM D4318
AASHTO Class. AASHTO M145,

ASTM D3282
USCS Class. ASTM D2487
(Fines = % Passing #200 Sieve
Sand = % Passing #4 Sieve, but  not passing
   #200 Sieve)



A-7-6 (26)
CH

A-7-6 (10)
SC

A-6 (10)
CL

75

47

57

36

31

24

54

50

38

25

50

43

0

3

0

27.4

18.6

18.3

92.5

108.4

110.7

9-11

4-5

4-6

7-12

12-10

8-9

9-10

20

9

10

19

22

17

19

0.0 - 0.3 ft. 3 1/2" ASPHALT.
0.3 - 3.0 ft. silty SAND FILL, brown,
moist, medium dense, gravel.

3.0 - 31.0 ft. sandy CLAY with clayey
sand  layers, brown-dark brown and dark
gray, low to high plasticity, moist, stiff to
very stiff.

Clayey Sand with trace gravel.

Rust staining.

Bottom of Hole at 31.0 ft.

Total Depth:  31.0 ft

Ground Elevation: 5238.0 ft

Coordinates: N:   E:

Location:  Federal & 8th Ave. NE parking lot W boring

Groundwater Levels: Not Observed

Logged By:  R. Desterhouse

Final By:  R. Desterhouse

Symbol
Depth
Date

Weather Notes:  Clear

Inclination from Horiz.:  Vertical

Boring Began:  12/20/2016

Boring Completed:  12/20/2016

Drilling Method(s):  Solid-Stem Auger

Driller:  Dakota

Drill Rig:  CME 55

Hammer Type:  Cathead and rope
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-
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-

Night Work:

Project
Name:
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A-7-6 (15)
CL

A-7-6 (53)
CH

72

99

22

45

44

74

pH=7.9
S=0.001%
Chl=0.0022%
Re=1130ohm·cm

28

1

0

0

27.3

27.0

36.2

94.4

98.7

83.5

6-7

4-5

6-7

13-19

12-13

13-15

9-14

13

9

13

32

25

28

23

0.0 - 0.3 ft. 3 1/2" ASPHALT.
0.3 - 18.5 ft. sandy CLAY, brown, moist,
stiff to very stiff.

Rust staining.

18.5 - 22.0 ft. CLAY, brown, high
plasticity, moist, very stiff, rust staining.

22.0 - 28.5 ft. sandy CLAY, brown,
moist, very stiff, rust staining, calcareous.

28.5 - 31.0 ft. clayey SAND, brown,
moist, medium dense, rust staining.

Bottom of Hole at 31.0 ft.

Total Depth:  31.0 ft

Ground Elevation: 5236.0 ft

Coordinates: N:   E:

Location:  Federal & 8th Ave. NE parking lot E boring

Groundwater Levels: Not Observed

Logged By:  R. Desterhouse

Final By:  R. Desterhouse

Symbol
Depth
Date

Weather Notes:  Clear

Inclination from Horiz.:  Vertical

Boring Began:  12/20/2016

Boring Completed:  12/20/2016

Drilling Method(s):  Solid-Stem Auger

Driller:  Dakota

Drill Rig:  CME 55

Hammer Type:  Cathead and rope
-
-

-
-

-
-

Night Work:

Project
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A-7-6 (20)
CH

A-2-6 (0)
SC

A-1-b (0)
SM

A-2-4 (0)
SC

68

32

19

19

31

11

NP

9

51

25

NV

27

pH=7.8
S=0.008%
Chl=0.0016%
Re=2079ohm·cm

25.0 ft - Pinyon
positive PID reading

32

65

78

79

0

3

3

2

22.9

8.6

21.4

14.4

13.3

102.4

126.1

99.9

124.6

6-12

12-15

19-28

7-6

50:5"

12-13

15-20

18

27

47

13

50:5"

25

35

0.0 - 0.5 ft. 6" ASPHALT.
0.5 - 7.0 ft. sandy CLAY FILL, brown,
high plasticity, moist, very stiff, petroleum
odor.

7.0 - 12.0 ft. clayey SAND FILL, brown,
low plasticity, damp, dense, fine gravel.

12.0 - 16.0 ft. sandy CLAY FILL, dark
gray, moist, stiff, petroleum odor,
construction debris (nails).

16.0 - 23.0 ft. silty SAND FILL with
cobbles, light brown, dry, very dense,
musty smell (top of liner), petroleum odor
in wood on bottom of liner.

23.0 - 31.0 ft. clayey SAND, dark gray,
low plasticity, moist to wet, medium dense
to dense, petroleum odor.

Bottom of Hole at 31.0 ft.

Total Depth:  31.0 ft

Ground Elevation: 5241.0 ft

Coordinates: N:   E:

Location:  Intersection of Federal Blvd. & 8th Ave.

Groundwater Levels:

Logged By:  R. Desterhouse

Final By:  R. Desterhouse

Symbol
Depth
Date

Weather Notes:  Clear

Inclination from Horiz.:  Vertical

Boring Began:  12/28/2016

Boring Completed:  12/28/2016

Drilling Method(s):  Solid-Stem Auger

Driller:  Dakota

Drill Rig:  CME 55

Hammer Type:  Cathead and rope
27.0 ft

12/28/16
-
-

-
-

Night Work:
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Date: 12/8/11Project Number: 211-117

Project: 8th Ave Wall at Weir Gulch

Legend for Symbols Used on Borehole Logs

Asphalt CLAYSTONE USCS Low Plasticity
Sandy Clay Concrete

Fill with Clay as
major soil

Fill with Sand as
major soil

USCS Well-graded
Gravel USCS Clayey Sand

USCS Silty Sand USCS Poorly-graded
Gravelly Sand

Soil Lithology

Lab Test Abbreviations

Sample Types

YEH AND ASSOCIATES, INC.
GEOTECHNICAL ENGINEERING CONSULTANTS

Auger Cuttings Grab Sample Modified California
Sampler Split Spoon

MC-Moisture Content
DD-Dry Density
#200-Percent Passing #200 Sieve
LL-Liquid Limit
PL-Plastic Limit
PI-Plastic Index
S-Sulphate Content
S/C-Swell/Consolidation
UCCS-Unconfined Compressive Strength
Re-Resistivity
PtL-Point Load Test
AASHTO-AASHTO Classification
USCS-USCS Classification
Cl-Chloride



3/4/5

5/7

10/13

10/15

8/12

7/16

7/8

0.0 - 0.4 ft. CONCRETE, 5 inches.
0.4 - 1.0 ft. ROAD BASE, 7 inches.
1.0 - 3.0 ft. sandy CLAY FILL,with some silt, black,
stiff.

3.0 - 4.0 ft. gravelly SAND FILL, black, medium
dense.
4.0 - 8.0 ft. clayey SAND with some gravel, brown,
loose.

8.0 - 27.0 ft. sandy CLAY, brown, stiff to very stiff,
rust stains.

27.0 - 39.0 ft. silty SAND, brown, medium dense.

MC= 23 %
#200= 40 %
LL= 48
PL= 19
PI= 29
AASHTO: A-7-6 (6)
USCS: SC

MC= 30.1 %
DD= 91.1 pcf
S/C= -0.2 %

MC= 26 %
DD= 97.4 pcf
#200= 79 %
LL= 61
PL= 20
PI= 41
AASHTO: A-7-6 (33)
USCS: CH
MC= 42.7 %
DD= 77.5 pcf

MC= 30.9 %
DD= 90.7 pcf

MC= 27.1 %
DD= 96.5 pcf
#200= 45 %
LL= NV
PL= NP
PI= NP
AASHTO: A - 4 (0)
USCS: SM
MC= 39 %

9

12

23

25

20

23

15

Boring Began:  12/7/2011

Drilling Method:  Hollow-Stem Auger (8" O.D.)

Drill:  Boart Longyear 66

Driller:  Dakota Drilling

Logged By:  K. Asay

Final By:  I. Chen

Inclination:  Vertical

Completed:  12/7/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Total Depth:  40.5 ft
Ground Elevation:  5233 (Estimated)
Location:  Locations are taken from Topographic Dgn
Coordinates:  N:   E:

17.0 ft
12/7/11

-

-
-
-

-
-
-

-
-
-

Soil Samples

Field Notes
and

Lab Tests
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Project: 8th Ave Wall at Weir Gulch
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Boring: YA-RW1
Project Number: 211-117 Date: 12/8/11 Sheet 1 of 2

B
O

R
IN

G
 L

O
G

  2
11

-1
17

 R
E

TA
IN

IN
G

 W
A

LL
 B

O
R

IN
G

S
.G

P
J 

 Y
E

H
 A

S
S

O
C

IA
TE

S
.G

D
T 

 9
/6

/1
2



50:7"
80:11"

39.0 - 40.5 ft. gravelly SAND with silt, brown, very
dense.

Bottom of Hole at 40.5 ft.

DD= 80.6 pcf

MC= 12.9 %

MC= 7.1 %
#200= 6 %
LL= NV
PL= NP
PI= NP
AASHTO: A-1-b (0)
USCS: SP - SM

 50:7"
 80:11"

Soil Samples

Field Notes
and

Lab Tests
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Project: 8th Ave Wall at Weir Gulch
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Boring: YA-RW1
Project Number: 211-117 Date: 12/8/11 Sheet 2 of 2
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11/8

7/11

5/6

7/9

7/8

5/6

0.0 - 0.7 ft. ASPHALT, 8 inches.
0.7 - 6.0 ft. clayey SAND FILL, with some gravel,
dark brown, medium dense.

6.0 - 14.0 ft. clayey SAND, brown, medium dense.

14.0 - 18.0 ft. sandy CLAY, brown, stiff.

18.0 - 23.0 ft. silty SAND, brown, medium dense.

23.0 - 36.0 ft. sandy CLAY, brown, stiff to hard.

MC= 14.1 %
#200= 33 %
LL= 35
PL= 17
PI= 18
AASHTO: A-2-6 (0)
USCS: SC
pH= 7.3
S= 0.058 %
Re= 683 ohms-cm
Cl= 0.0431 %

MC= 24.7 %
DD= 92.1 pcf

MC= 25.3 %
DD= 82.8 pcf

MC= 17.3 %
DD= 87.7 pcf
#200= 41 %
LL= NV
PL= NP
PI= NP
AASHTO: A - 4 (0)
USCS: SM
MC= 28.9 %
DD= 86.1 pcf
#200= 70 %
LL= 53
PL= 19
PI= 34
AASHTO: A-7-6 (22)
USCS: CH
MC= 42.7 %
DD= 78.2 pcf
#200= 89 %
LL= 55
PL= 21
PI= 34
AASHTO: A-7-6 (33)
USCS: CH

19

18

11

16

15

11

Boring Began:  12/2/2011

Drilling Method:  Hollow-Stem Auger (8" O.D.)

Drill:  Dietrich D-50 Rubber Track

Driller:  Dakota Drilling

Logged By:  B. Johnson

Final By:  I. Chen

Inclination:  Vertical

Completed:  12/2/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Total Depth:  75.2 ft
Ground Elevation:  5232 (Estimated)
Location:  Locations are taken from Topographic Dgn
Coordinates:  N:   E:

30.0 ft
12/2/11

-

-
-
-

-
-
-

-
-
-
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Boring: YA-RW2
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7/43

23/50

16/17/18

9/10/12

10/11/12

16/23/28

50:4''

50:3''

50:2''

36.0 - 65.0 ft. gravelly SAND with some silt,
brown, medium dense to very dense.

65.0 - 75.2 ft. CLAYSTONE, gray, very hard.

Bottom of Hole at 75.2 ft.

MC= 11.9 %
#200= 4 %
LL= NV
PL= NP
PI= NP
AASHTO: A-1-b (0)
USCS: SP

MC= 11.2 %

MC= 11.3 %

MC= 17.4 %

50

73

35

22

23

51

 50:4''

 50:3''

 50:2''

Soil Samples

Field Notes
and

Lab Tests
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Boring: YA-RW2
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7/6

9/9

6/7

0.0 - 1.0 ft. Asphalt Pavement 12.25 inches.

1.0 - 4.5 ft. CLAY FILL CONTAMINATED: strong
petroleum oder, brown - black, moist, medium
dense.

4.5 - 11.0 ft. sandy CLAY FILL with debris: brick,
coal, and organics, gray mottled with brown, moist,
stiff to very stiff.

Bottom of Hole at 11.0 ft.

13

18

13

MC= 16.7 %
#200= 43 %
LL= 45
PL= 15
PI= 30
R-Value= 6
AASHTO: A-7-6 ( 18 )
USCS: CL

Boring Began:  8/31/2011

Drilling Method:  Solid-Stem Auger

Drill:  CME 45

Driller:  Old Dirt Drilling

Logged By:  T. Hansen

Final By:  T. Hansen

Inclination:  Vertical

Completed:  8/31/2011
Drill Bit:
Casing:
Weather:

Ground Water Notes:

Depth
Date
Time

Dry
8/31/11

-

-
-
-

-
-
-

-
-
-

Total Depth:  11.0 ft
Ground Elevation:  5240.7 ft
Location:  39 43.764, -105 01.517
Coordinates:  N: 2,691,339.8  E: 6,134,314.6

Soil Samples

5

10

N

5240

5235

5230

Project: Federal Blvd - 6th to Howard
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Project Number: 211-117 Date: Sheet 1 of 1
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LABORATORY TEST RESULTS  



Rev 2 - 8/02 Page 7 of 8

Project No: Date: 1/6/2017

Gradation Atterberg
Chloride

%

YA-FED-1 10 CA 27.4 92.5 0 25 75 54 18 36
_ _ _ _ _

A-7-6 ( 26 ) CH

YA-FED-1 15 CA 18.6 108.4 3 50 47 50 19 31
_ _ _ _ _

A-7-6 ( 10 ) SC

YA-FED-1 20 CA 18.3 110.7 0 43 57 38 14 24
_ _ _ _ _

A-6 ( 10 ) CL

YA-FED-2 10 CA 27.3 94.4 0 28 72 44 22 22
_ _ _ _ _

A-7-6 ( 15 ) CL

YA-FED-2 15 CA 27.0 98.7
_ _ _ _ _ _

7.9 <0.001 1130 0.0022
_ _ _

YA-FED-2 20 CA 36.2 83.5 0 1 99 74 29 45
_ _ _ _ _

A-7-6 ( 53 ) CH

YA-FED-3 5 CA 22.9 102.4 0 32 68 51 20 31
_ _ _ _ _

A-7-6 ( 20 ) CH

YA-FED-3 10 CA 8.6 126.1 3 65 32 25 14 11
_ _ _ _ _

A-2-6 ( 0 ) SC

YA-FED-3 15 CA 21.4 99.9
_ _ _ _ _ _

7.8 0.008 2079 0.0016
_ _ _

YA-FED-3 20 CA 14.4
_

3 78 19 NV NP NP
_ _ _ _ _

A-1-b ( 0 ) SM

YA-FED-3 25 CA 13.3 124.6 2 79 19 27 18 9
_ _ _ _ _

A-2-4 ( 0 ) SC

LL

YEH & ASSOCIATES, INC
Summary of Laboratory Test Results

216-457 Project Name: ES CCD Federal Blvd Pipe-Jacking

Sample Location Natural 
Moisture 
Content 

(%)

Natural 
Dry 
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TUNNEL FEASIBILITY REPORT 
FEDERAL BOULEVARD STORM SEWER TUNNEL 

DENVER, COLORADO 

1.0 INTRODUCTION 

1.1 Purpose of Report  

The purpose of this report is to evaluate the feasibility of constructing a trenchless pipeline 
crossing associated with the Federal Boulevard Reconstruction Project from 5th Avenue to 
Howard Place, a joint project between the City and County of Denver (CCD) and the Colorado 
Department of Transportation (CDOT) (the Owners) to replace a storm sewer along Federal 
Boulevard in Denver, Colorado.  Construction feasibility is based on ground conditions expected 
along the alignment in conjunction with pipeline characteristics/requirements and site 
constraints.  For the purposes of this report, the terms “tunnel” and “trenchless” have been used 
interchangeably.   

Shannon & Wilson, Inc. (Shannon & Wilson) has relied on boring logs and laboratory data 
provided by Yeh and Associates, Inc. (Yeh) in the Geotechnical Data Report (GDR) for 
subsurface information (Yeh, 2017).  Project parameters are as shown in design plans prepared 
by designer Tsioiuvaras Simmons Holderness, Inc. (TSH) (TSH, 2016a).  Our services were 
conducted in general accordance with our Agreement for Consulting and Professional Services 
with Yeh, dated December 2, 2016.   

Shannon & Wilson has evaluated the subsurface conditions along the alignment in terms of the 
potential feasibility of alternative tunneling methods.  We have identified the technical 
difficulties associated with various construction methods, along with potential risks to successful 
project completion.  Our recommendations for construction are provided, along with a range of 
potential tunneling costs, so that CDOT, CCD, and the design team have sufficient information 
available to decide how to proceed with the tunneling portion of the project. 

1.2 Project Description 

The proposed tunnel crossing is located at the intersection of Federal Boulevard and 8th Avenue 
(Figure 1).  The tunnel alignment parallels 8th Avenue along the north side of the westbound 
lane.  The tunnel will cross under Federal Boulevard and span approximately 74.5 feet, 
connecting at each end to open cut pipeline trenches east and west of the intersection (TSH, 
2016a).  A jacking pit will be constructed at the eastern end of the tunnel with a receiving pit at 
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the western end.  Jacking pit dimensions are estimated to be 40-feet long by 15-feet wide; 
receiving pit dimensions are estimated to be 20-feet long by 15-feet wide.  The approximate 
tunnel and pit locations are shown in Figure 2. 

The tunnel will consist of 54-inch inside diameter (I.D.) Class V reinforced concrete pipe (RCP).  
No steel casing pipe is planned for the tunnel.  The tunnel will be constructed with a 0.50 percent 
grade downslope to the east.  Soil cover over the crown of the tunnel will range from 
approximately 8 feet to 10 feet, greater than or equal to about 1.5 tunnel diameters of cover.       

The tunnel alignment is located in a developed urban corridor and will cross beneath several 
buried utilities, including an 8-inch I.D. water line (unspecified material), 24-inch I.D. steel 
water line, 36-inch I.D. concrete water line, 12-inch I.D. PVC sanitary sewer line, 4-inch I.D. 
steel natural gas line, and multiple telecommunication lines.  Based on design plans, the sanitary 
sewer and the 24-inch I.D. and 36-inch. I.D. water lines are located about 2 to 3 feet above the 
crown of the tunnel (TSH, 2016b).  In addition, overhead traffic signal poles and lighting are 
located at both the northwest and northeast corners of the intersection.   

2.0 SUBSURFACE CONDITIONS 

2.1 Subsurface Explorations 

Yeh performed a subsurface investigation along the tunnel alignment in January 2017, the scope 
of which included drilling of three geotechnical borings (designated YA-FED-1, YA-FED-2, and 
YA-FED-3) and subsequent laboratory testing of soil samples (Yeh, 2017); this report is referred 
to as the GDR.  The GDR also includes boring logs for three additional borings drilled by Yeh in 
the project vicinity during previous phases of work (borings YA-RW1, YA-RW2, and P-16).  
Approximate boring locations are shown in Figure 2, including a boring drilled by Pinyon 
Environmental Consultants, Inc. (Pinyon) as part of a Phase II Environmental Site Assessment 
(boring RW14SB02) (Pinyon, 2016a). 

Baseline soil and groundwater conditions are described in the Geotechnical Baseline Report 
(GBR) for the project (Shannon & Wilson, 2017), and are graphically delineated in the 
Construction Drawings.  In general terms, soil conditions along the tunnel alignment and within 
the pit excavations are expected to consist of Fill, Suspect Fill, and Alluvium.  These soil types 
are expected to consist of stiff to very stiff cohesive soils exhibiting firm ground behavior, and 
medium dense to dense granular soils exhibiting slow raveling to firm ground behavior, in 
accordance with the Tunnelman’s Ground Classification System (Heuer, 1974).  Debris (bricks, 
coal, nails, wood, etc.) and cobbles are expected in these soils.  Bedrock and groundwater are not 
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expected to be encountered in the pit or tunnel excavations.  This Section is intended only as a 
general summary of subsurface conditions and should not be used as a basis for planning or 
bidding the work; refer to the GBR and Construction Drawings for baseline conditions.   

2.2 Environmental Considerations 

While drilling boring P-16, a strong petroleum odor was noted in the soil samples from 1 to 4.5 
feet below ground surface.  Petroleum odors were also noted during drilling of boring YA-FED-
3 from 1 to 31 feet.  Both borings are located near the proposed receiving pit location.   

While drilling boring YA-FED-3, Pinyon field screened samples using a photoionization detector 
(PID) and collected a soil sample for analytical testing.  Metals and polycyclic aromatic 
hydrocarbons were detected in the sample but at concentrations below the EPA’s regional 
screening levels for residential and industrial soil.   

Pinyon has prepared a Materials Management Plan (MMP) for the project, which outlines 
handling and disposal of contaminated materials and other suspect materials which might be 
encountered during site excavation, including “petroleum-impacted soils and subsurface urban 
fill material/buried building material” (Pinyon, 2016b).   

3.0 TUNNELING METHODS 

3.1 Project Challenges 

As described in Section 2.0, expected soil conditions along the alignment include stiff to very 
stiff cohesive soils exhibiting firm ground behavior and medium dense to dense granular soils 
exhibiting slow raveling to firm ground behavior.  Most of the expected soil conditions will 
consist of Fill or Suspect Fill, along with Alluvium.  Both Fill and Suspect Fill soils have special 
handling protocols related to the potential for environmental contamination.  In addition, debris 
is expected in Fill and Suspect Fill.   

As described in the GBR, only Suspect Fill and Alluvium are expected in the tunnel.  These soil 
conditions present several challenges for tunneling, including: 1) the potential for settlement of 
overlying utilities; 2) the potential for environmental contamination in Suspect Fill; and 3) the 
potential for debris and/or cobbles in Suspect Fill and Alluvium.  Each of these concerns is 
discussed below. 
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3.1.1 Settlement of Utilities 

The shallow utilities located above the proposed tunnel are of concern for this project.  
There is on the order of only 2 to 3 feet of soil cover between the tunnel and the 12-inch I.D. 
PVC sanitary sewer, the 24-inch I.D. steel water line and the 36-inch. I.D. concrete water line 
based on plans.  The depth of the pipe trench for these utilities is unknown, as is the type of pipe 
bedding and trench backfill material used during utility construction.   

Estimated ground settlement for the stiff to very stiff cohesive soils is less than 0.20 inch 
at the ground surface, and 0.30 inch at the ground surface for the dense to very dense granular 
soils.  These estimates assume that the contractor can maintain close control of the ground and 
experience no more than 1 percent ground loss, which should be achievable given the anticipated 
slow raveling to firm ground behavior during tunnel excavation.  However, if unanticipated 
softer/looser soils are encountered such that fast raveling or running ground behavior is 
experienced, maintaining control of the ground will be more challenging.  Thus, ground loss at 
the tunnel face may be greater, leading to increased ground settlement.  For this reason, 
instrumentation and monitoring of the utilities is recommended. 

3.1.2 Environmental Contamination in Suspect Fill 

As described in the MMP, Suspect Fill has the potential for containing “petroleum-
impacted soils and subsurface urban fill material/buried building material” (Pinyon, 2016b).  The 
MMP describes protocols to be followed when excavating in Suspect Fill, including visual 
monitoring, field screening, stockpiling, sampling, and disposal of these materials based on their 
potential constituents of concern.  To follow these protocols, the contractor must be able to see 
the soil as it is excavated and field screen and/or sample soils in situ if warranted.   

For this reason, closed-face tunneling methods, such as microtunneling, are not 
considered appropriate for the project.  In this method of tunneling, excavated soil is removed 
from the face of the microtunnel via slurry hoses and is later separated from the slurry in a 
separation plant.  The face of the tunnel excavation is not visible or accessible in this method of 
tunneling, and the characteristics of the excavated soil are obscured by the slurry in which it is 
transported.   

3.1.3 Debris and/or Cobbles in Suspect Fill and Alluvium 

Debris such as bricks, coal, nails, and wood were observed in Suspect Fill during the 
subsurface exploration program (Yeh, 2017).  In addition, cobbles were observed in Suspect Fill 
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during the subsurface investigation (Yeh, 2017) or were cited as a baseline component of 
Alluvium based on engineering judgment (Shannon & Wilson, 2017).     

While this debris is not anticipated to impact tunneling productivity or equipment wear, 
certain types of debris and obstructions (e.g. large concrete blocks, railroad ties, nested cobbles) 
can pose a challenge for tunneling, as the materials cannot be readily “ingested” by tunnel 
equipment.  If such unanticipated debris is encountered, the obstruction could halt the 
advancement of the tunnel.  Worst case, an emergency shaft would need to be excavated in front 
of the tunneling machine to remove the obstruction.   

3.2 Feasible Tunnel Construction Methods 

Based on the need to accommodate potentially contaminated soils and unanticipated debris, 
closed-face tunneling methods (i.e. microtunneling) which do not allow the contractor access to 
the face are not considered appropriate for this project.  We recommend the use of open-face 
tunneling methods which allow the contractor access to the face of the tunnel to manually 
remove obstructions and screen environmental materials.  Based on the project challenges 
described above, there are two methods of open-face tunnel excavation that we consider feasible 
for this project: 1) hand mining with a shield; and 2) pipe jacking using a tunnel boring machine.  
A brief discussion of each method is provided below, along with our opinion of suitability for 
this project. 

3.2.1 Hand Mining with a Shield 

Ground conditions along the alignment are conducive to tunneling by hand mining.  Hand 
excavation of tunnels can be accomplished in a number of ways and in combination with various 
tunneling and support systems.  The main consideration is that the face of the tunnel be 
supported as required to maintain stability during the excavation process.   

For this project, it is likely that excavation would be performed inside a simple shield 
fitted to the same O.D. as the Class V RCP jacking pipe.  A shield is typically about 6- to 8-feet 
long, is equipped with an articulating head section, and features sand shelves at the leading edge 
which allow the contractor to provide some control over the rate of excavation.  The front of the 
shield is typically angled such that the top section extends farther into the excavation than does 
the rest of the shield, providing additional support at the crown of the tunnel.  Excavation would 
likely be performed by one or two miners inside the shield using hand tools or pneumatic clay 
spades and shovels.  Due to the potential for petroleum-contaminated soils, the contractor will 
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likely incorporate ventilation and require some level of PPE for workers.  Excavated soil is 
removed from the tunnel using a muck cart or small conveyor. 

Once the shield has advanced its full distance, a section of pipe is lowered into the 
jacking pit and placed on the stationary launching guide rails.  The pipe is then jacked into place 
using a jacking frame and hydraulic power pack to advance the jacks.  The bell end of the pipe is 
jacked forward into the tail of the shield, and the excavation process begins again.  This 
excavation and jacking process is repeated until the tunnel is completed. 

Hand mining with a shield is a relatively conventional method of tunnel construction, and 
there are numerous local contractors with sufficient experience and equipment to bid the project 
using this method.  For this reason, hand mining should be competitively priced.  In addition, this 
method of tunneling allows access to the face of the excavation for monitoring of potentially 
contaminated soils and for removal of potential debris or obstructions.  The mobilization costs 
for this method of tunneling are relatively low when compared to other more equipment-
intensive methods, which is advantageous given the short length of tunnel and expected 
construction duration.  An order of magnitude cost of $1,700/LF for hand tunneling can be used 
for estimating purposes. 

3.2.2 Pipe Jacking with a Tunnel Boring Machine (TBM) 

Ground conditions along the alignment are also conducive to conventional tunneling 
using an open-face tunnel boring machine (TBM).  The TBM would consist of a full circular 
shield with a variety of configurations possible at the head of the machine.  The machine could 
feature breasting plates which open and close similar to louvers or blinds, allowing the contractor 
to provide some control over the rate of excavation; this type of machine is commonly referred to 
as a “digger shield.”  Conventional excavation equipment, such as air spades, can be utilized to 
remove soils from the tunnel face.  Alternatively, the machine could be equipped with a rotating 
cutter head to mechanically excavate the ground at the tunnel face.  The pipe would be jacked 
into place concurrent with excavation.   

Pipe jacking with a TBM is a relatively conventional method of tunnel construction, and 
there are numerous local contractors with sufficient experience and equipment to bid the project 
using this method.  For this reason, pipe jacking should be competitively priced.  Similarly, this 
method of tunneling will allow access to the face of the excavation for monitoring of potentially 
contaminated soils and for removal of potential debris or obstructions, depending on the 
configuration of the cutter head.  The mobilization costs for this method of tunneling are 
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significantly higher than for hand mining, as the method relies on more sophisticated equipment 
and machinery.  An order of magnitude cost of $2,600/LF for pipe jacking with a TBM can be 
used for estimating purposes.  This higher unit rate reflects the mobilization cost. 

4.0 RECOMMENDATIONS 

We recommend that the project be designed to allow both hand mining with a shield and pipe 
jacking with a TBM, so that the market can determine the most cost competitive approach given 
contractor and machine availability at the time of bidding.  Consistent with typical CDOT and 
CCD requirements, we recommend that the annulus between the pipe and the ground be contact 
grouted upon completion of tunneling.   

We also recommend use of a geotechnical instrumentation and monitoring program to monitor 
ground movements along Federal Boulevard and along the 12-inch I.D. PVC sanitary sewer, the 
24-inch I.D. steel water line and the 36-inch. I.D. concrete water line.  We recommend two 
arrays of surface monitoring points placed at 5-foot center-to-center spacing be installed over the 
centerline of the tunnel.  One of the arrays should be installed in one of the northbound lanes of 
Federal Boulevard and the other in one of the southbound lanes of Federal Boulevard.  We 
understand that Federal Boulevard is paved with asphalt, therefore the monitoring points should 
be able to detect surface movement.  The surface monitoring points will consist of a survey pin 
or marker affixed to the roadway surface.  Utility monitoring points will consist of a steel rod 
embedded in a stiff grout placed onto the existing utility.  A portion of the steel rod should be 
encased to allow the rod to move freely.  The utility monitoring points should be protected with 
roadway boxes.  Baseline elevations of the instruments should be obtained prior to beginning 
construction, then daily survey of each instrument within 50 feet of the working face of the 
tunnel should be made by the contractor and reported to CCD and CDOT.  This monitoring 
distance applies to instruments in advance of the tunnel heading as well as those instruments 
which have already been passed by tunneling operations.  
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approximate.  See final construction drawings for
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Appendix- I
Permits



CITY AND COUNTY OF DENVER
Department of Public Works - Development Services

Sewer Use and Drainage Permit
Address:  

Project Name:Federal Blvd Reconstruction (5th Ave to Howard Pl) Weir Gulch

Permit # 2017-SUDP-0002284
Federal Blvd & 8th Ave

Application Date: 06/16/2017

Type of Work:  Addition

Service Area Code:  04080000

       Use:  Commercial

       SFRE:  .5

Ready Date:  06/16/2017

Reduced or Exempt Fee:  

Tap Size:  

  Fee Type   VoidPayment 

Date

Transaction 

Number

  Fee Amount  Fund/Org/No

  SAFE Fee  411600-72400-5061102-Z0000-Z0000-PZ999   $205.00 3480394 08/09/2017

  Metro Fee  412400-72400-5061102-Z0000-Z0000-PZ999   $2,110.00 3480394 08/09/2017

  WSAA Application Fee  413400-72100-5064300-Z0000-Z0000   $100.00 3480394 08/09/2017

  WSAA Application Fee  413400-72100-5064300-Z0000-Z0000   $-100.00 3480394 08/09/2017

  SAFE Fee  411600-72400-5061102-Z0000-Z0000-PZ999   $-205.00 3480394 08/09/2017

  Metro Fee  412400-72400-5061102-Z0000-Z0000-PZ999   $-2,110.00 3480394 08/09/2017

  $0.00  Report to Metro:     Total Permit Fees: Exemption 

or Fee 

Reduction:

Upon proper inspection and issuance of a Sewer Connection Permit and compliance with the terms and conditions of this Permit as well 

as those of the associated Application, authorization to connect to the sewer system is hereby granted.  All Wastewater Management 

Division rules and regulations, criteria, standards, details, etc., shall apply as a minimum unless specifically exempted in writing.  All 

inspection requests must be called in to Wastewater, at the (303) 446-3759 number, no later than 3:30 P.M. on the previous business 

day.  No inspection requests will be accepted after 3:30 P.M.  If work under this Permit is not properly completed, this Permit shall 

become void.  If work under this Permit is not commenced within one year from the date of issuance or, if after partial completion, the 

work is discontinued for a period of one year, this Permit shall become void. Failure to comply with this Permit may result in the imposition 

 TYPE OF CONNECTION:  None

REQUIRED INSPECTIONS FOR THIS PERMIT

See permit conditions below for more detailed information.

 Inspection Scheduled Date/Inspection Date Inspection  Status Inspection Type  

   As-Built Acceptance  Pending  

 SEWER PERMIT CONDITIONS:

Number: Condition:

 1 No sanitary or storm sewer construction and no ground water discharge is authorized under the terms of 

this permit.  A supplemental permit will be required to be obtained for any additional work.

 2 The 30-54 inch piping and outfall as shown and approved under 2017-CIP-0000034 / PWC2009-1204 

(2011-0364) must be inspected PW WMD MAINLINE Plumbing Inspection.  Installation must conform to 

PW WMD standards regarding workmanship and materials.  All work must be done by a properly licensed 

Contractor.  Call Chris Brinker at 303-446-3712, 24 HOURS IN ADVANCE to schedule inspections.

 3 The Owner, Site Developer, Contractor and/or their authorized agents shall ensure that all potential 

pollutants generated during demolition or construction work associated with this Project, be prevented 

from discharge to stormwater conveyance systems in the vicinity of this Project Site in accordance with the 

following:
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1. The Owner, Site Developer, Contractor and/or their authorized agents shall prevent sediment, debris 

and all other pollutants from entering the storm sewer system during all demolition, excavation, trenching, 

boring, grading, or other construction operations that are part of this Project.  The Owner, Site Developer, 

Contractor and/or their authorized agents shall be held responsible for remediation of any adverse impacts 

to the Municipal Separate Storm Sewer System, receiving waters, waterways, wetlands, and or other 

public or private properties, resulting from work done as part of this Project.

2. The Owner, Site Developer, Contractor and/or their authorized agents shall remove all sediment, mud, 

construction debris, or other potential pollutants that may have been discharged to or, accumulate in the 

flow lines storm drainage appurtenances, and public rights of ways of the City and County of Denver as a 

result of construction activities associated with this Project.  All removals shall be conducted in a timely 

manner.

3. The Owner, Site Developer, Contractor and/or their authorized agents shall insure that all loads of cut 

and fill material imported to or exported from this site shall be properly covered to prevent loss of the 

material during transport on public rights of way. (Sec.49-552; Revised Municipal Code)

4. The use of rebar to anchor best management practices, other than portable toilets, is prohibited.

5. The Owner, Site Developer, Contractor and/or their authorized agents shall implement the following 

Best Management Practices (BMPs) on site during construction:

    i. VEHICLE TRACKING CONTROL:  VEHICLE TRACKING CONTROL:  This BMP is required at all 

access points for ingress/egress from off-site impervious surfaces to construction site pervious areas that 

are used by vehicular traffic or construction equipment. 

   ii. INLET PROTECTION:  This BMP is required on all existing or proposed storm sewer inlets in the 

vicinity of the construction site that may receive site runoff.  The BMP must be appropriate to the type of 

storm inlet and appropriate for the ground surface at the inlet.

   iii. INTERIM SITE STABILIZATION:  This BMP is required to provide a measure for preventing the 

discharge of sediment from construction sites where overlot grading or other site disturbance has 

occurred. This BMP is particularly necessary on sites where construction activities/disturbance will be 

limited to small areas of the Project site. Acceptable BMPs include:

        a) Preserving existing vegetation

        b) Seeding and planting

        c) Mulching

        d) Mulching and seeding

        e) Temporary/Permanent re-vegetation operations

        f)  Chemical soil stabilizer application (requires WMD approval)

    iv. WASTE MANAGEMENT/CONTAINMENT:  This BMP requires that all construction wastes, fuels, 

lubricants, chemical wastes, trash. Sanitary wastes, contaminated soils or debris shall be contained on 

site, protected from contact with precipitation or surface runoff, periodically removed from the construction 

site, and properly disposed of.  

    v. SPILL PREVENTION /CONTAINMENT:  This BMP defines the measures proposed for preventing, 

controlling, or containing spills of fuel, lubricants, or other pollutants; and protecting potential pollutants 

from contact with precipitation or runoff.

 4 vi. CHUTE WASHOUT CONTAINMENT:  Water used in the cleaning of cement truck delivery chutes shall 

be discharged into a predefined, bermed containment area on the job site.  The required containment area 

is to be bermed so that wash water is totally contained.  Wash water discharged into the containment area 

shall be allowed to infiltrate or evaporate.  Dried cement waste is removed from the containment area and 

properly disposed of. 

             a) The direct or indirect discharge of water containing waste cement to the storm sewer system is 

prohibited (Sec.56-102a, c; Revised Municipal Code, City and County of Denver).

    vii. SWEEPING: This BMP requires that impervious surfaces which are adjacent to or contained within 

construction sites be swept on a daily basis or as needed during the day when sediment and other 

materials are tracked or discharged on to them. Either sweeping by hand or use of Street Sweepers is 

acceptable.  Street sweepers using water while sweeping is preferred in order to minimize dust.  Flushing 

off paved surfaces with water is prohibited. 

    viii. PERIMETER CONTROL: This BMP requires that a construction site install a perimeter control 

measure along the edge of the construction Site, to prevent, or filter the discharge of surface runoff from 

the construction site. The type of perimeter control used shall be determined based on site conditions and 

location. Maintenance and repair of the control measure shall occur as needed, in a timely manner.

    ix. STOCK PILES:  Soils that will be stockpiled for more than thirty (30) days shall be protected from 

wind and water erosion within fourteen (14) days of stockpile construction. Stabilization of stockpiles 

located within 100 feet of receiving waters, or with slopes 3 to 1 or greater shall be completed within seven 

(7) days following stockpile construction. Stabilization and protection of the stockpile may be 

accomplished by any of the following: Mulching, Temporary/Permanent Revegetation Operations, 

Chemical Soil Stabilizer Application (requires Denver Public Works approval), or erosion control 

matting/Geotextiles. If stockpiles are located within 100 feet of receiving waters, a drainageway or the site 

perimeter, additional sediment controls shall be required.

    x. SAW CUTTING OPERATIONS:  The Contractor shall protect all storm sewer facilities adjacent to any 

location where pavement cutting operations involving wheel cutting, saw cutting, or abrasive water jet 

cutting are to take place.  The Contractor shall remove and properly dispose of all waste products 

generated by said cutting operations on a daily basis or as needed throughout the work day.  The 

discharge of any water contaminated by waste products from cutting operations to the storm sewer system 

is prohibited.? (Sec.56-102a, c; Revised Municipal Code, City and County of Denver)

    xi. Structural controls: Development sites that are required to provide detention and water quality 
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enhancement facilities for storm runoff need to install the detention facilities early in the construction 

build-out of the site.  Projects that are using underground detention are required to install a pretreatment 

structure or sedimentation basins as a means of treating potentially polluted storm water prior to entering 

the detention structure. Use of these structures is required for entrapping sediment and construction 

debris during the active construction phase of the project. The narrative section of the Management Plan 

is also required to address operation and maintenance of the structural controls being used as an active 

construction BMP.

6. Erosion and sediment control BEST MANAGEMENT PRACTICES shall be maintained and kept in 

effective operating condition for the duration of this Project.  All necessary maintenance and repair shall 

be completed immediately upon discovery of any deficiency or defect.

 FLOODPLAIN PERMIT CONDITIONS:

Number: Condition:

 1 WORK IN THE FLOODPLAIN (No bldgs & no impacts):

THIS APPROVAL IS FOR AUTHORIZATION TO WORK IN THE FLOODPLAIN ONLY OF WEIR GULCH on the 

FEDERAL BOULEVARD RECONSTRUCTION - 5TH AVENUE TO HOWARD PLACE.

 2 FINAL FLOODPLAIN INSPECTION: All floodplain related work must be inspected and approved by the 

Floodplain Manager. Installation must conform to all Department of Public Works, WMD & FEMA standards 

regarding workmanship and materials. The work must be done by a properly licensed Contractor and the 

contractor must call the Floodplain Manager (Jeremy Hamer) at 720-913-0720 with valid license and permit 

numbers, to schedule the required inspection. All requests for inspections must be called to schedule a 

minimum of 2 business days in advance.

 3 EC PERMIT:  All construction activities associated with this permit are subject to the conditions and 

requirements of Construction Activities Stormwater Discharge Permit (CASDP) #2017-EC-0000082, issued for 

Federal Blvd   5th Ave to Howard Place.  The CASDP must be obtained prior to start of any construction activity.

 4 NO IMPACT PICTURES:  Provide before and after pictures to confirm that no cross section modification 

occurred.  If it is found that the channel cross sections have been modified, a FEMA Letter of Map Revision 

(LOMR) will be required to map the flooding impacts.   Pictures must be sent to the floodplain manager, Jeremy 

Hamer (jeremy.hamer@denvergov.org, 720.913.0720) prior to scheduling the Final Floodplain Inspection.

 5 UDFCD INSPECTION:  The Urban Drainage and Flood Control District (UDFCD) may conduct site visits during 

project construction within or near the channel to observe construction for conformance with the approved plans 

and specifications.   All grouted boulder installations must have a pre-grout inspection.  Coordination with 

UDFCD Construction Manager is required 48 hours prior to any construction and ahead of any grout operations.  

Contact Mike Sarmento, UDFCD Construction Manager, 303-455-6277, msarmento@udfcd.org.

Standard Comments and Condition:

Conditions: 

Anytime an existing domestic water tap is reactivated or increased in pipe size, or a new domestic water tap is added, a Sewer Use & 

Drainage permit must be obtained from Development Services.

PLEASE NOTE:  The owner/developer is responsible for improvements/repairs in the right-of-way adjacent to this site.  No Certificate of 

Occupancy will be validated by Public Works Construction until these improvements/repairs are complete.  Contact the DES 

Construction Inspector PRIOR to starting construction.  Call 303-446-3469 for the name and number of the inspector.  Any work within 

the public right-of-way will require a Street Cut, Construction, and/or Street Occupancy Permit(s) from Public Works Permit Operations, 

located at 2000 W. 3rd Ave., Room 107, phone number 303-446-3759.  It is the Licensed Contractor’s responsibility to obtain the proper 

permit(s).
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FEDERAL BOULEVARD RECONSTRUCTION – 5TH Ave to HOWARD Place  
CITY AND COUNTY OF DENVER MASTER PROJECT NO. 2011-PROJMSTR-0000364 

COLORADO DEPARTMENT OF TRANSPORTATION 
PROJECT NO. NHPP 2873-172 

SUB-ACCOUNT NO. 19957 

COLORADO 
DEPARTMENT OF TRANSPORTATION 

SPECIAL PROVISIONS 

STANDARD SPECIAL PROVISIONS 
No. 

Name Date  of Pages 
Revision of Section 101 and 630 – Construction Zone Traffic Control (April 30, 2015) 2 
Revision of Section 106 – Certificates of Compliance and Certified Test Reports (February 3, 2011) 1 
Revision of Section 106 – Hot Mix Asphalt – Verification Testing (July 29, 2011) 2 
Revision of Section 106 – Material Sources (October 31, 2013) 1 
Revision of Section 106 – Modified Epoxy Pavement Marking Acceptance 

             and Pay Factors (May 12, 2016) 1 
Revision of Sections 106 and 412 – Surface Texture of Portland Cement Concrete (October 29, 2015) 3 

      Pavement 
Revision of Sections 106, 627 and 713 - Glass Beads for Pavement Marking (February 23, 2017) 1 
Revision of Section 107 – Warning Lights for Work Vehicles and Equipment (January 30, 2014) 1 
Revision of Section 109 – Measurement of Quantities (February 3, 2011) 1 
Revision of Section 109 – Scales (October 29, 2015) 1 
Revision of Section 201 – Clearing and Grubbing (Nov. 10, 2016) 1 
Revision of Section 203 – Excavation and Embankment (Nov. 10, 2016) 11 
Revision of Sections 202, 627 and 708 - Pavement Marking Paint (May 12, 2016) 3 
Revision of Section 203 – Excavation and Embankment (Nov. 10, 2016) 11 
Revision of Section 203 – Imported Material for Embankment (February 3, 2011) 2 
Revision of Section 206– Imported Material for Structure Backfill (July 19, 2012) 2 
Revision of Section 206 – Shoring (July 20, 2017) 3 
Revision of Section 206 – Structure Backfill (Flow-Fill) (March 23, 2017) 2 
Revision of Sections 206, 304, and 613 – Compaction (Nov. 10, 2016) 1 
Revision of Section 206 and 601– Maturity Meters and Concrete Form (December 18, 2015)3 
Revision of Section 212 – Seed (April 26, 2012) 1 
Revision of Section 213 – Mulching (January 31, 2013) 4 
Revision of Section 216 – Soil Retention Covering (July 16, 2015) 6 
Revision of Section 250 – Environmental, Health and Safety Management (March 23, 2017) 14 
Revision of Section 401 – Compaction of Hot Mix Asphalt (April 26, 2012) 1 
Revision of Section 401 – Compaction Pavement Test Section (CTS) (July 19, 2012) 1 
Revision of Section 401 – Composition of Mixtures – Voids Acceptance (February 3, 2011) 1 

Revision of Section 401 – Plant Mix Pavements (February 3, 2011) 1 
Revision of Section 401 – Reclaimed Asphalt Pavement (May 2, 2013) 2 
Revision of Section 401 – Temperature Segregation (February 3, 2011) 1 
Revision of Section 401 – Tolerances for Hot Mix Asphalt (Voids Acceptance) (January 6, 2012)      1 
Revision of Section 412 – Portland Cement Concrete Pavement Finishing (February 3, 2011) 1 
Revision of Sections 412, 601, and 711 - Liquid Membrane-Forming  (May 5, 2011) 1 

    Compounds for Curing Concrete 
Revision of Sections 412 and 705 – Preformed Compression Seals (February 3, 2011) 2 
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Revision of Section 503 – Drilled Shafts (January 12, 2017) 16 
Revision of Section 507 – Grouted Riprap Slope and Ditch Paving (November 6, 2014) 1 
Revision of Section 507, 601, and 606 – Macro Fiber-Reinforced Concrete (May 2, 2013) 1 
Revision of Section 601 – Class B, BZ, D, DT, and P Concrete (February 18, 2016) 2. 
Revision of Section 601 – Concrete Batching (February 3, 2011) 1 
Revision of Section 601 – Concrete Finishing (February 3, 2011) 1 
Revision of Section 601 – Concrete Slump Acceptance (October 29, 2015) 1 
Revision of Section 601 – QC Testing Requirements for Structural Concrete (May 8, 2014) 1 
Revision of Section 601 – Structural Concrete Strength Acceptance (April 30, 2015) 1 
Revision of Sections 601 and 701 – Cements and Pozzolans  (November 6, 2014) 4 
Revision of Sections 614 and 713– Sign Panel Sheeting (August 11, 2016) 2 
Revision of Section 627 – Preformed Plastic Pavement Marking (May 12, 2016) 2 
Revision of Section 627 and 713 – Modified Epoxy Pavement Marking (May 12, 2016) 2 
Revision of Section 630 – Retroreflective Sign Sheeting (January 12, 2017) 2 
Revision of Section 702 – Bituminous Materials (March 29, 2016) 11 
Revision of Section 703 - Aggregate for Bases (Without RAP) (October 31, 2013) 1 
Revision of Section 703 – Aggregate for Hot Mix Asphalt (November 1, 2012) 2 
Revision of Section 703 – Concrete Aggregate (July 28, 2011) 1 
Revision of Section 709 – Epoxy Coated Reinforcing Bars (February 18, 2016)  1 
Revision of Section 712 – Geotextiles (November 1, 2012)  2 
Revision of Section 712 – Water for Mixing or Curing Concrete (February 3, 2011)  1 
On the Job Training (July 29, 2011) 3 
   

 
 



February 3, 2011 
 

REVISION OF SECTION 106 
CERTIFICATES OF COMPLIANCE AND  

CERTIFIED TEST REPORTS 
 
Section 106 of the Standard Specifications is hereby revised for this project as follows: 
 
In subsection 106.12, delete the second paragraph and replace it with the following: 
 
The original Certificate of Compliance shall include the Contractor’s original signature as directed above. The 
original signature (including corporate title) on the Certificate of Compliance, under penalty of perjury, shall be of a 
person having legal authority to act for the manufacturer. It shall state that the product or assembly to be 
incorporated into the project has been sampled and passed all specified tests in conformity to the plans and 
specifications for this project. One legible copy of the fully signed Certificate of Compliance shall be furnished to 
the Engineer prior to installation of material. The original shall be provided to the Engineer before payment for the 
represented item will be made.  

          
In subsection 106.13, delete the second paragraph and replace it with the following: 
 
The Certified Test Report shall be a legible copy or an original document and shall include the Contractor’s 
original signature as directed above. The signature (including corporate title) on the Certified Test Report, under 
penalty of perjury, shall be of a person having legal authority to act for the manufacturer or the independent 
testing laboratory. It shall state that the test results show that the product or assembly to be incorporated into the 
project has been sampled and passed all specified tests in conformity to the plans and specifications for this 
project. One legible copy or original document of the fully signed Certified Test Report shall be furnished to the 
Engineer prior to installation of material. Failure to comply may result in delays to the project or rejection of the 
materials.   
 



 
 May 12, 2016 

 
REVISION OF SECTION 106  

MODIFIED EPOXY PAVEMENT MARKING  
ACCEPTANCE AND PAY FACTORS 

 
Sections 106 of the Standard Specifications is hereby revised for this project as follows: 
 
Subsection 106.03 shall include the following: 
 
The Contractor shall take retroreflectivity readings on all modified epoxy pavement marking lines for each mile of 
roadway striping on the project.  A test section is defined as each continuous line type (lane lines, centerlines, 
edge lines, channelizing lines, and others) no greater than one mile in length, which has been completed in a 
single day. The Contractor shall use a Contractor-furnished retroreflectometer conforming to ASTM E 1710 or 
AASHTO TP111.  The retroreflectometer shall be calibrated, tested and operated in accordance with 
manufacturer recommendations.   The Contractor shall take 10 retroreflectivity readings within the test section for 
each stripe. These 10 readings shall be taken approximately 40 feet apart, and shall be averaged to determine 
the retroreflectivity of that test section of striping.  In cases where striping is less than 500 feet long, 10 readings 
shall be taken in 10 equal intervals. 

The calibration for the retroreflectometer shall be verified every day, prior to the readings being taken. The 
retroreflectivity readings shall be taken in the presence of the Engineer no sooner than 3 days and no later than 
14 days after the marking is tack free.  Traffic control required for retroreflectivity readings shall be included in the 
cost of the work.  Initial minimum retroreflectivity reading (mcd/m2/lux) in a one mile line section of pavement 
marking paint shall be 400 for white and 250 for yellow.  The pay factor for Modified Epoxy Pavement Marking 
which is allowed to remain in place at a reduced price shall be according to the following table and shall be 
applied to the unit bid price for Item 627, Modified Epoxy Pavement Marking: 

Color 
Retro-reflectivity 

Reading (R) in a 1-mile 
section (mcd/m2/lux) 

Pay Factor (Percent) 
 for the entire 1-mile 

section 

White 

R > 400 100 
375 ≤ R < 400 85 
350 ≤ R < 375 75 
325 ≤ R < 350 60 
300 ≤ R < 325 50 

 R < 300 Remove and replace 

Yellow 

R > 250 100 
225 ≤ R < 250 85 
200 ≤ R < 225 75 
175 ≤ R < 200 60 
150 ≤ R < 175 50 

R < 150 Remove and replace 
 
Prior to taking retro-reflectivity readings, the Contractor shall remove at the retro-reflectivity reading locations any 
excess beads placed during marking application.  
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REVISION OF SECTIONS 106, 627 AND 713 
GLASS BEADS FOR PAVEMENT MARKING 

 
Sections 106, 627, and 713 are hereby revised for this project as follows: 
 
Subsection 106.11 shall include the following: 
 
All post-consumer and industrial glass beads for pavement marking shall have been manufactured from North 
American glass waste streams in the United States of America. The bead manufacturer shall submit a COC in 
accordance with subsection 106.12 confirming that North American glass waste streams were used in the 
manufacture of the glass beads. 
 
Subsection 627.06 (c) shall include the following: 
 
Glass beads shall be applied into the thermoplastic pavement marking by means of a low pressure, gravity drop 
bead applicator.   
 
In subsection 713.08, delete the first and third paragraphs and replace with the following: 
 
713.08 Glass Beads for Pavement Marking.  Glass beads for pavement marking shall conform to AASHTO M 
247, except for the following: 
 
(1) Gradation: 
 

U.S. Mesh Microns 

% Passing 
Epoxy 

and 
MMA 

Waterborne, 
Low VOC and 

High Build 
16 1180 90-100 100 
18 1000 65-80 97-100 
20 850  85-100 
30 600 30-50 50-70 
40 425  10-35 
50 300 0-5 0-10 
80 180  0-5 

 
(2) Roundness:  All beads shall meet a minimum of 80 percent true spheres in accordance with the Office of 

Federal Lands Highways FLH T520 or a computerized optical testing method. 
 
(3) Color / Clarity:  Beads shall be colorless, clear, and free of carbon residues.  

 
(4) Refractive Index:  Minimum 1.51 by oil immersion method. 

 
(5) Air Inclusions:  Less than 5 percent by visual count. 
 
(6) Coatings:  Per manufacturer’s recommendation for optimum adhesion and embedment. 
 
(7) Chemical Resistance:  Beads shall be resistant to hydrochloric acid, water, calcium chloride, and sodium 

sulfide as tested per methods outlined in sections 4.3.6 to 4.3.9 of the TT-B Federal Spec.1325D. 
 

(8) For Epoxy Pavement Marking, a minimum of 50 percent of the total weight shall be manufactured using a 
molten kiln direct melt method.  For Waterborne and Low VOC Paint, a minimum of 15 percent of the total 
weight shall be manufactured using a molten kiln direct melt method.  All molten kiln direct melt glass beads 
shall be above the 600 µm (#30) sieve. 
 

(9) Glass beads used for any type of pavement marking shall not contain more than  75 parts per million (ppm) 
arsenic, 75 ppm antimony and 100 ppm lead, as tested in accordance with EPA methods 3052 and 6010C, or 
other approved testing method 
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REVISION OF SECTION 106 

HOT MIX ASPHALT - VERIFICATION TESTING 
 

 
Section 106 of the Standard Specifications are hereby revised for this project as follows: 
 
Delete subsection 106.05 (e) and replace with the following: 
 
(e) Mix Verification Testing.  After the mix design has been approved and production commences, the 

Department will perform a minimum of three volumetric verification tests for each of the following elements to 
verify that the field produced Hot Mix Asphalt (HMA) conforms to the approved mix design:  

 
(1) Air Voids 

 (2) Voids in Mineral Aggregate (VMA). 
 (3) Asphalt Content (AC).  

 
 The test frequency shall be one per day unless altered by the Engineer. 
 

The test results will be evaluated and the Contractor shall make adjustments if required in accordance with 
the following: 

 
1. Target Values. The target value for VMA will be the average of the first three volumetric field test results 

on project produced hot mix asphalt or the target value specified in Table 403-1 and Table 403-2 of the 
specifications, whichever is higher.  The target value for VMA will be set no lower than 0.5 percent below 
the VMA target on Form 43 prior to production.  The target values for the test element of air voids and AC 
shall be the mix design air voids and mix design AC as shown on Form 43. 

 
 2. Tolerance Limits. The tolerance limits for each test element shall be: 
 
    AC   ± 0.3 percent 

  Air Voids ± 1.2 percent 
  VMA  ± 1.2 percent 

 
3. Quality Levels.  Calculate an individual QL for each of the elements using the volumetric field verification 

test results.  If the QL for VMA or AC is less than 65 or if the QL for air voids is less than 70, the 
production shall be halted and the Contractor shall submit a written proposal for a mix design revision to 
the Engineer.  Production shall only commence upon receipt of written approval from the Engineer of the 
proposed mix design revision. 
  
After a new or revised mix design is approved, three additional volumetric field verification tests will be 
performed on asphalt produced with the new or revised mix design. The test frequency shall be one per 
day unless altered by the Engineer. 
  
If the QL for VMA or AC is less than 65 or the QL for the test element of air voids is less than 70, then 
production shall be halted until a new mix design has been completed in accordance with CP 52 or CP 
54, a new Form 43 issued, and the Contractor demonstrates that he is capable of producing a mixture 
meeting the verification requirements in accordance with A or B below:   

 
A. The Contractor shall produce test material at a site other than a CDOT project.  The Contractor shall 

notify the Engineer a minimum of 48 hours notice prior to the requested test. The location and time of 
the test are subject to the approval of the Engineer, prior to placement.  Three samples will be tested 
for volumetric properties.  If the QL for VMA or AC is equal or greater than 65 and the QL for the 
element of air voids is equal or greater than 70, full production may resume or; 

 
B. The Contractor may construct a 500 ton test strip on the project.  Three samples in the last 200 tons 

will be tested for volumetric properties.  After construction of the test section, production shall be 
halted until the testing is complete and element QLs are calculated.  If the QL for VMA or AC is equal 
or greater than 65 or the QL for the element of air voids is equal or greater than 70, full production 
may resume.  If the QL for VMA or AC is less than 65 or the QL for the element of air voids is less 
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REVISION OF SECTION 106 

HOT MIX ASPHALT - VERIFICATION TESTING 
 

than 70, the material shall be removed and replaced at no cost to the Department.  The time count 
will continue, and any delay to the project will be considered to have been caused by the Contractor 
and will not be compensable.   

 
The costs associated with mix designs shall be solely at the Contractor’s expense.  

 
If the Contractor fails to verify the new mix design in accordance with A or B, then production shall be 
halted until a new mix design has been completed in accordance with CP 52 or CP 54, a new Form 43 
issued, and the Contractor demonstrates they are capable of producing a mixture meeting the verification 
requirements in accordance with A or B. 
 

4. New or Revised Mix Design. Whenever a new or revised mix design is used and production resumes, 
three additional volumetric field verification tests shall be performed and the test results evaluated in 
accordance with the above requirements. The test frequency shall be one per day unless altered by the 
Engineer. 

  
5. Field Verification Process Complete. When the field verification process described above is complete and 

production continues, the sample frequency will revert back to a minimum of 1/10,000 tons.  The 
Engineer has the discretion to conduct additional verification tests at any time. 

 
 



1 
REVISION OF SECTIONS 206 AND 601 
MATURITY METER AND CONCRETE 
FORM AND FALSEWORK REMOVAL 

 
Sections 206 and 601 of the Standard Specifications are hereby revised for this project as follows: 
 
In subsection 206.03, delete the ninth paragraph and replace with the following: 
 
Backfill material shall not be deposited against newly constructed masonry or concrete structures, until the 
concrete has developed a compressive strength of 0.8 f 'c, except in cases where the structures support lateral 
earth pressure.    Concrete compressive strength for structures supporting lateral earth pressure shall conform to 
subsection 601.12 (o).  Concrete compressive strength shall be determined by maturity meters. 
 
In subsection 601.09, delete (h) and replace with the following: 
 
(h) Removal of Forms.  The forms for any portion of the structure shall not be removed until the concrete is strong 
enough to withstand damage when the forms are removed. 
 
Unless specified in the plans, forms shall remain in place for members that resist dead load bending until concrete 
has reached a compressive strength of at least 80 percent of the required 28 day strength, 0.80f’c.  Forms for 
columns shall remain in place until concrete has reached a compressive strength of at least 1,000 psi.  Forms for 
sides of beams, walls or other members that do not resist dead load bending shall remain in place until concrete 
has reached a compressive strength of at least 500 psi. 
 
Forms and supports for cast-in-place concrete box culverts (CBCs) shall not be removed until the concrete 
compressive strength exceeds 0.6 fc′ for CBCs with spans up to and including 12 feet, and 0.67 fc′ for CBCs with 
spans exceeding 12 feet but not larger than 20 feet. Forms for CBCs with spans larger than 20 feet shall not be 
removed until after all concrete has been placed in all spans and has attained a compressive strength of at least 
0.80f’c. 
 
Concrete compressive strength shall be determined by maturity meters.  At the pre-pour conference, the 
Contractor shall submit the location where maturity meters will be placed. 
 
The Contractor shall provide maturity meters and all necessary wires and connectors.  The Contractor shall be 
responsible for the placement and maintenance of the maturity meter and wire.  . At a minimum a maturity meter 
will be placed at the mid-span of beams and at support locations.  Placement shall be as directed by the 
Engineer. 
 
For structures with multiple maturity meters, the lowest compressive strength shall determine when the forms can 
be removed. 
 
Acceptance cylinders shall not be used for determining compressive strength to remove forms. 
 
When field operations are controlled by maturity meters, the removal of forms, supports and housing, and the 
discontinuance of heating and curing may begin when the concrete is found to have the required compressive 
strength. 
 
Forms for median barrier, railing or curbs, may be removed at the convenience of the Contractor after the 
concrete has hardened. 
 
All forms shall be removed except permanent steel bridge deck forms and forms used to support hollow 
abutments or hollow piers when no permanent access is available into the cells. When permanent access is 
provided into box girders, all interior forms and loose material shall be removed, and the inside of box girders 
shall be cleaned. 
  


